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Abstract
There is value in studying young children’s cooperative problem solving (CPS) during play in
different cultures since children in our society will continue to face problems that are not unique
to a particular culture, but also relevant to people from other countries. Cognitive development
theory and sociocultural theory contend that play contexts can support children in the
construction of their knowledge through explorations with different play materials and
engagement in social interactions with peers during CPS experiences. However, there is a lack of
research studying children’s CPS during play in their everyday preschool classrooms, and
particularly, cross-culturally. Therefore, this dissertation, that includes three manuscripts, was
designed to investigate (a) preschool children’s different patterns of engagement in play and CPS
in Chinese and US preschool classrooms and (b) their teachers’ beliefs about their roles and
pedagogical decisions for supporting children’s CPS in particular settings in these two cultures.
In the first manuscript, a systematic literature review was conducted framed by PRISR, and it
was found that there is a lack of cross-cultural studies that have investigated (a) preschool
children’s CPS during play in their everyday classroom contexts and (b) teachers’ roles in
children’s development of CPS. These research gaps were addressed in the second and third
manuscripts by conducting (a) a 10-month, ethnographic informed observational study in a
Chinese kindergarten and a US preschool center that included (b) semi-structured, teacher
interviews with the integration of the visual stimulated recall approach. The data and findings are
presented, based on over 960 minutes of (a) 16, four- and five-year-old children’s video
recordings, (b) six classroom teachers’ interview transcriptions from two early care and
education centers, and (c) the researcher’s field notes and journal entries. Findings support that
there were cultural and gender differences in children’s engagement in their types of play
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(constructive play, fantasy play, and rough-and-tumble play) and CPS (debating and mentoring).
Further, teachers in both cultures showed similarities and differences, within and across the
cultural contexts, in their beliefs and pedagogy regarding their image of the child, their role as
teachers, and their arrangements of classroom environments.
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Chapter 1. Introduction
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Introduction
Problem solving is a complex cognitive process, essential for individuals to solve during
everyday events (van Merrienboer, 2013). On a daily basis, it is crucial to learning, creativity,
and academic success (Hirsh-Pasek, Golinkoff, Berk, & Singer, 2009; Treffinger, Selby, &
Isaksen, 2006). More broadly, on a global scale, it empowers us to be creative and critical in
solving worldwide issues, such as global warming (Keen, 2011). Bilateral cooperation on
complex issues is first learned during childhood (Ramani, 2012). Studying the development of
children’s cooperative problem solving skills, within and across cultures, has value in the 21st
Century as our children continue to be faced with problems that are no longer unique to
particular cultures but are also relevant to people in diverse cultures around the world.
Cognitive development theory and sociocultural theory advocate that children are more
likely to develop the skills of cooperative problem solving during play since they have more
opportunities to socially interact with peers and surpass their potentials to challenge more
complex problems (Piaget, 1951; Vygotsky, 1978). Cooperative problem solving can be viewed
as a process in which two or more children work together by coordinating their individual
perspectives and investigating new solutions to solve a shared problem (Ashley & Tomasello,
1998). There is developmental evidence to support that preschool-aged children show abilities to
solve problems with peers through social interactions (e.g., negotiations and discourse)
(Brownell, Ramani, & Zerwas, 2006; Chen, 2003; Eckerman & Peterman, 2001; Hamann,
Warneken, & Tomasello, 2012; Siegler & Jenkins, 1989; Warneken, Chen, & Tomasello, 2006).
Children’s engagement in cooperative problem solving and play reveals dynamic
characteristics in everyday classroom contexts. Preschool classrooms are often viewed as the
“third educator” by the pedagogues of the Reggio Emilia Approach to Early Education
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(Edwards, Gandini, & Forman, 1992, p. 148). This perspective comprises three key elements
(classroom settings, class materials, and class schedules) that reflect teachers’ pedagogical and
cultural beliefs (Cuffaro, 1995, Dewey, 1899 -1997). Teachers’ pedagogical decisions reflect
their particular cultures in which they have lived, learned and taught and often includes
variations in their provision of (a) spaces for children’s play and cooperative problem solving,
(b) material selections that encourage children’s engagement in a range of play episodes, and (c)
uninterrupted time for children's play and learning.
With the acknowledgement of the impact of classroom contexts on children’s learning
and development, this dissertation study was designed to add to the knowledge regarding
children’s cooperative problem solving during play by investigating (a) previous research on the
study of children’s cooperative problem solving during play in everyday classroom contexts, (b)
preschool children’s different patterns of engagement in play and cooperative problem solving in
Chinese and US preschool classrooms, and (c) preschool teachers’ beliefs about their roles and
pedagogical decisions for supporting children’s cooperative problem solving during play in both
cultures. With these goals in mind, three independent manuscripts were written for later
publication in peer-reviewed journals. Each manuscript is named as Chapter 2, Chapter 3, and
Chapter 4, and each chapter includes its own (a) abstract, (b) introduction, (c) literature review,
(d) methodology, (e) results or findings, (f) discussion, and (g) references.
The purpose of Chapter 2 was to conduct a saturated literature review regarding
children’s cooperative problem solving during play. With this purpose in mind, Preferred
Reporting Items for Systematic Reviews (PRISR) (Moher, Liberati, Tetzlaff, Altman, & The
PRISMA Group, 2009) was used to identify methodologies and findings regarding children’s
cooperative problem solving during play and discuss what additional studies are needed in the
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field of early care and education for future research. This chapter is a foundation that leads to
Chapters 3 and 4 since its findings point to the need for future empirical research to (a)
investigate children’s cooperative problem solving during play in everyday preschool classroom
contexts, within and across cultures and (b) explore the relationship between teachers’ beliefs
and their pedagogical decisions when supporting children’s cooperative problem solving.
The purpose of Chapter 3 was to investigate children’s different characteristics and
patterns of cooperative problem solving and play through a cross-cultural methodological lens.
This methodology included a 10-month field work experience in a Chinese kindergarten and a
US preschool center with the integration of ethnographic informed observations. Data and
findings are presented based on (a) the video recordings of 16, four- and five-year-old children
and (b) the researcher’s field notes and research journal entries. In particular, 60-minutes of
classroom footage for each child was analyzed using MANOVA and ANOVA, and field notes
and research journal entries were analyzed using qualitative content analysis (Hsieh & Shannon,
2005). Quantitative findings in this chapter include: (a) cultural and gender differences in
children’s engagement in types of play (constructive play, fantasy play, and rough-and-tumble
play), and (b) cultural and gender differences in children’s cooperative problem solving
experiences (debating and mentoring) during play. However, no age differences were identified
either in children’s engagement in types of play or cooperative problem solving. Qualitative
findings present a contextual understanding of (a) teachers’ beliefs about the impact of age and
gender on children’s engagement in a particular type of play and cooperative problem solving,
and (b) teachers’ decision on play space, play materials, and play schedule for supporting
children’s needs and interests and their successful transition to elementary school.
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The purpose of Chapter 4 was to uncover teachers’ beliefs about their roles and
pedagogical decisions related to supporting children’s cooperative problem solving during play
in the Chinese and US preschools. Three Chinese teachers and three US teachers were
interviewed using a semi-structured interview protocol with the integration of the visual
stimulated recall approach (Hadfield & Haw, 2012; Stevenson, 2015). Data include teacher
interview transcriptions, researcher field notes, and research journal entries to triangulate and
analyze data using the constant comparative analysis method (Geertz, 1973; Glaser & Strauss,
1967; Lincoln & Guba,1985). Findings regarding (a) teachers’ image of the child, (b) the role of
the teacher in scaffolding children’s problem solving experiences, and (c) teachers’ decisions
regarding the creation of classroom environments for children’s play and problem solving
emerged.
This dissertation ends with a conclusion, Chapter 5. This chapter includes (a) a summary
of the overall findings from the three manuscripts (Chapters 2, 3, and 4), and (b) discussion,
limitations, and implications of the findings for future research and practice.
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Chapter 2. Young Children’s Cooperative Problem Solving during Play in Everyday
Classroom Contexts: A Systematic Literature Review
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Abstract
Cooperative problem solving is often viewed as a process in which two or more children work
together by coordinating their individual perspectives and investigating new ways of
approaching a shared problem (Ashley & Tomasello, 1998). Theoretically, it has been supported
that children are likely to develop the skills of cooperative problem solving during play since
they have more opportunities to socially interact with peers and surpass their potentials to
challenge more complex problems (Piaget, 1951; Vygotsky, 1978). In particular, children’s
engagement in cooperative problem solving and play reveals dynamic characteristics in everyday
classroom contexts. In such settings, opportunities for the emergence of children’s cooperative
problem solving is fluid and often “needs-based” in contrast to experimental contexts, in which
problems and settings are managed by researchers (Dewey, 1958). With this in mind, there is a
need to explore previous research conducted to investigate children’s cooperative problem
solving during play in everyday classroom contexts, including cross-culturally. This focus was
guided by a systematic literature review using the Preferred Reporting Items for Systematic
Reviews (PRISR). There were 453 studies initially identified from which eight remained based
on the inclusion and exclusion created by the author. The eight studies were then critiqued based
on the (a) participants’ demographics, (b) research strategies, (c) measurable behaviors of
cooperative problem solving (e.g., sharing and negotiation), and (d) findings regarding children’s
cooperative problem solving during play. The results of this examination include: (a) a
preponderance of experimental methods in which play episodes were encouraged using selected
materials, toys, and games, changes in physical surroundings, and time frames by the
researchers; and (b) the discovery that all studies were conducted in Western cultures. Further,
none of the studies investigated teachers’ beliefs as they related to their pedagogical practices
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toward facilitating children’s cooperative problem solving during play. Consequently, further
empirical research, focused on children’s cooperative problem solving during play, is warranted
by taking into consideration (a) everyday preschool classroom contexts, (b) cross-cultural
contexts, and (c) teachers’ beliefs and pedagogical practices for supporting children’s
cooperative problem solving.
Introduction
Studying the development of children’s cooperative problem solving during play, within
and across cultures, has value in the 21st Century. As our children live in a global society, they
will likely face problems that are no longer unique to particular cultures but also relevant to
people in diverse cultures around the world. Cooperative problem solving is often viewed as a
process in which two or more children work together by coordinating their individual
perspectives and investigating new ways of approaching a shared problem (Ashley & Tomasello,
1998). This process not only promotes children’s social interaction but also enables them to learn
new skills, knowledge, and dispositions with others (Rogoff & Morelli, 1997; Rubin, Bukowski,
& Parker, 2006). Children’s engagement in cooperative problem solving during play has been
valued theoretically since play provides a pathway through which children learn to construct
their own knowledge (Piaget, 1951) and develop their problem-solving skills through interacting
with advanced peers (Vygotsky, 1978). It is frequently noted that “play leads development”
because children strive to remain in play episodes even when they are challenged in order to
remain a member of the learning group (Bodrova & Leong, 2007). This effort to remain engaged
with others during play encourages a child, at times, to behave in more advanced ways – to stand
“a head taller” than what is typical for that child (Vygotsky, 1978, p. 102).
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Although there is a theoretical emphasis toward the role of play in children’s
development of cooperative problem solving, this emphasis is often grounded in experimental
settings within Western cultures in previous research. This experimental approach is perceived as
a limitation of understanding children’s diverse developmental characteristics because it
separates them from their cultural contexts (Rogoff & Morelli, 1997). In these cases, compared
to experimental settings, preschool-aged children spend a long period of time in their schools,
outside of their families, and engage in various types of play in classrooms. Children’s play
occurs within social contexts that coexist within classroom settings. The melding of children’s
diverse experiences from outside of their school contexts are brought into their classrooms to
coexist with school practice and expectations, co-created by teachers’ beliefs and practice
(VanHoorn, Nourot, Scales, & Alward, 2011). Teachers with different cultural experiences often
have diverse beliefs about how children learn best and how and when teachers should intervene,
for example. These beliefs are often reflected in variations in their classroom decision-making
resulting in a wide range of settings, materials, and time frames for children’s indoor play
(Cuffaro, 1995; Dewey, 1902, 1938/1963/1997). It is likely, then, that children’s different
behaviors during play and cooperative problem solving may align with such variations.
Therefore, studying children’s cooperative problem solving during play in everyday
classrooms, within and across cultures, may reveal more dynamic developmental characteristics
of cooperative problem solving that may not be easily identified in experimental settings.
Associated with this perspective, the purpose of this chapter is to better understand the degree (a)
to which studies have investigated children’s cooperative problem solving during indoor play
and (b) to which the focus of and approach to future research can be determined.
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With this in mind, a systematic literature review focused on children’s cooperative
problem solving during indoor play was conducted by using the Preferred Reporting Items for
Systematic Reviews (PRISR). By following the search procedure of the PRISR, eight studies out
of 453 were ultimately identified. These eight studies were analyzed and critiqued based on (a)
participants’ demographics, (b) research strategies, (c) the measurable behaviors of cooperative
problem solving behaviors (e.g., sharing and negotiation), and (d) findings about children’s
cooperative problem solving during play. Moreover, the implications of the findings are
discussed based on the discovery that there is a lack of research that investigates children’s
cooperative problem solving during play in everyday preschool classrooms within a culture, and
in particular, across cultures.
Theoretical, Contextual, & Developmental Considerations
Theoretical Considerations
Cooperative problem solving that takes place in play contexts promotes children’s
learning of problem solving, task performance, and motivation (Ames & Murray, 1982; Azmitia
& Montgomery, 1993; Blaye, Light, Joiner, & Sheldon, 1991; Damon & Killen, 1982; Doise &
Mugny, 1984; Fawcett & Garton, 2005; Golbeck, 1998; Kruger, 1992; Light & Glachan, 1985;
Phelps & Damon, 1989; Schulz & Bonawitz, 2007; Teasley, 1995; Tudge, Winterhoff, & Hogan,
1996; Walker, 1983; Yarrow & Topping, 2001). In particular, the role of play in children’s
development of cognitive and social skills has been supported by both the cognitive development
theory (Piaget, 1962, 1983) and sociocultural theory (Vygotsky, 1978).
Both theories agree that children are free to pursue their own psychological desires
during play. Piaget (1962, 1983) stated that play is not only about pleasure but also about
children reaching a sense of control of themselves and their environments that includes solving
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problems and mastering new skills. Similarly, Vygotsky (1978) viewed play as a psychological
phenomenon caused by unrealizable desires, and posited that children’s desires can be satisfied
in their created, imaginary play contexts.
Although these two theorists acknowledge the importance of play in children’s learning
and development, they perceived the role of play differently. Piaget (1962, 1983) viewed play as
a tool to construct new knowledge through the process of assimilation; in other words, children
bring their experiences into play episodes to learn new things. He emphasized that young
children construct their knowledge through play by representing their imagination using various
objects (1951). Play materials act as mediational tools for children to learn a language, problem
solving, and social interactions (Piaget, 1951). For Vygotsky (1978), play is viewed as a source
and context of development in which children continue to learn within their zones of proximal
development (ZPDs). Vygotsky defined the ZPDs as the “distance between the actual
developmental level as determined by independent problem solving and the level of potential
development as determined through problem solving under adult guidance or in collaboration
with more capable peers” (1978, p. 86). He further noted that in play contexts, children have
opportunities to socially interact with advanced peers and improve their potentials to challenge
complex problems, internalize the skills learned from their interactions, and apply new
knowledge to solve future problems. In fact, Vygotsky noted that “in play, a child is always
above his average age, above his daily behavior; in play, it is as though he were a head taller than
himself” (1978, p. 102).
Preschool Classroom Contexts
Children’s engagement in cooperative problem solving often occurs during play, and
children spend a lot of time in play when they are in preschool settings. Preschool classrooms are
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often viewed as the “third educator” by the educators of the Reggio Emilia Approach to Early
Education (Edwards, Gandini, & Forman, 1992, p. 148). This perspective is based on the fact
that there are key elements including classroom settings and spaces, class schedules, and
materials that contribute to young children’s learning and development (Cuffaro, 1995; Dewey,
1899-1997). These elements reflect teachers’ pedagogical beliefs that are influenced by their
cultural experiences (Cuffaro, 1995). Teachers’ values regarding the role of play, and
cooperative problem solving, in particular, may influence the ways in which they create or
modify classroom settings (e.g., provide a large space for children’s play or cooperative problem
solving). Further, teachers’ beliefs about what is meaningful and significant for children is often
reflected in their classroom practices. For example, teachers may provide uninterrupted time for
children's engagement in cooperative problem solving and promote children’s experimentation
and reflection on their own thinking, actions, and consequences of their learning experiences
(Cuffaro, 1995; Dewey, 1938/1963/1997). Additionally, teachers’ beliefs about what children
need to experience and how they might best actualize their learning potentials influence their
decisions for selecting children’s play materials. For instance, teachers may provide a wide range
of materials such as toys (e.g., blocks, dolls, and trucks), natural objects (e.g., rocks, sticks, and
water), and other materials (e.g., paints, clay, and paper products) (Dewey, 1938/1963/1997;
Kontos & Wilcox- Herzog, 1997; Meehan, Hughes, & Cavell, 2003; Meyer, Wardrop, Hastings,
& Linn, 1993; Pellegrini, 2009; Pianta, 1999; Pianta & Stuhlman, 2004; Piaget, 1951). Teachers’
decisions can potentially impact the type of and range of play episodes, and thus influence
children’s development of skills and competencies including language development, problem
solving, and social interactions (Cuffaro, 1995; Dewey, 1902, 1938/1963/1997; Pellegrini &
Gustafson, 2005).
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Play as Context
Although children’s play is influenced by teachers’ decision-making in the classroom, it
is viewed as a self-motivated and self-chosen activity, that is enjoyable and actively engaging
(Rubin, Fein, & Vandenberg, 1983). Based on the cognitive and social forms of play, play can be
differentiated into various categories. Piaget’s (1951) categorization (i.e., practice play, symbolic
play, and games with rules) was adapted by Smilansky (1968) and classified as (a) functional
play, (b) constructive play, (c) fantasy/symbolic play, and (d) games with rules. First, functional
play includes children’s physical movements with or without objects (e.g., running, jumping, and
stacking objects). Second, constructive play includes children’s use of objects (e.g., blocks,
Legos, sand, and clay) for organizing or making something in a goal-oriented way. Third, fantasy
play often includes role playing or make-believe play such as pretending to be a parent or using a
block of wood as a car. Last, games with rules include experiences in which children play games
with peers following implicit or negotiated rules such as Mother-May-I and Duck-Duck-Goose.
Each type of play acts as a mediation to promote children’s physical, cognitive, and social
development.
Regarding the social forms of play, Parten (1932) identified six types of play that include:
(a) unoccupied behavior, (b) onlooker, (c) solitary play, (d) parallel play, (e) associate play, and
(f) cooperative play. Children reveal unoccupied behaviors when they show physical movements
without engaging in play. Onlooker play occurs when children interact with peers but without
actually engaging in peers’ play. Solitary play occurs when children play alone without any
direct interaction with peers. Parallel play occurs when children play alone in activity or use
play materials that are similar to their peers’ that are close by them. Associative play occurs
when children engage in a common activity with peers yet do not typically share a goal or make
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a mutual contribution to solve a problem or complete a task. Cooperative play occurs when
children have a shared goal and mutually contribute to solve a problem. Based on Parten’s
(1932) findings, children engage in more cooperative play as they become older. Specifically,
children who are approximately two-years-old tend to be more engaged in solitary, onlooker, and
parallel play, but also engaged in periodic cooperative play. Starting around the age of three,
children are increasingly more engaged in cooperative play. Leung (2014) also conducted a
similar study in Hong Kong and found that children between three and six also engaged in more
cooperative play as they became older.
Cooperative Problem Solving
While engaging in cognitive and social forms of play, children also confront problems or
conflicts that require their cooperative problem solving skills. Cooperative problem solving often
occurs when two or more children work together by coordinating their individual perspectives
and investigating new solutions to solve a shared problem (Ashley & Tomasello, 1998). The
skills of cooperative problem solving are vital for children to develop since they are living in
social environments in which problematic situations arise that require individual’s cooperation to
solve them.
From a developmental perspective, children have different levels of cooperative problem
solving abilities. By the age of one, children can reach and grab an object as well as use the
object as a tool (Chen & Siegler, 2000). This ability means that they are physically prepared to
solve problems in their environments. When children experience challenges, they are also able to
seek help from others. By the age of two, children remember the events that they have
experienced and use previous experiences to solve similar problems (DeLoache, Cassidy, &
Brown, 1985). Children can seek information and learn skills through verbally interacting with
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adults and peers (Piaget, 1950; Green & Piel, 2010). Developmental studies show that two-yearold children begin to solve problems cooperatively with peers by coordinating their behaviors
without the presence of adult scaffolding (Brownell, Ramani, & Zerwas, 2006; Eckerman &
Peterman, 2001; Warneken, Chen, & Tomasello, 2006). By the age of three, children recall
different types of events and differentiate them from a new event (Chen, 2003). In other words,
children slowly begin to generalize knowledge, applying previously used strategies to solve new,
similar problems. Also, they begin to demonstrate an ability to help partners during cooperative
problem solving (Hamann, Warneken, & Tomasello, 2012). By the age of four or five, some
children can retrieve solutions from their experiences. They also show the skills of planning and
monitoring their behaviors such as being aware of when they are using their strategies with self
and others (Siegler & Jenkins, 1989).
As children begin to show more complicated skills of cooperative problem solving, their
development of intersubjectivity has been a focus of study. Intersubjectivity or shared cognition
and consensus between a child and her peer, is achieved through negotiations with another as
well as self-regulation of thoughts and behaviors toward a mutual, sometimes implicit,
agreement to solve a problem (Vygotsky, 1978). Children may perceive or interpret a problem
differently from their peers. Thus, it is critical that they have the chance to share what is on their
minds, understand their different ideas, and decide how to move forward to solve a problem by
regulating their individual needs to take over.
In summary, from a theoretical perspective, the positive impact of play and diverse,
child-centered classroom contexts for children’s optimal development of cooperative problem
solving is valued (Cuffaro, 1995; Dewey, 1899-1997; Piaget, 1951, 1962, 1983; Vygotsky,
1978). Different classroom settings that incorporate a range of opportunities for children’s play
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episodes influence children’s engagement in and development of cooperative problem solving.
Particularly, the role of teachers in these settings is critical since their beliefs are often reflected
in their decisions on the creation of these classroom environments. Historically, the case has
been made that there is a positive impact on children’s development of cooperative problem
solving within play contexts. Sociocultural and cognitive developmental theories provide a deep
understanding of how play affects children’s learning and development, particularly, cooperative
problem solving. While engaging in different types of play, children not only exercise autonomy
to choose playmates, they also develop competencies such as intersubjectivity by learning to
share individual understandings and regulating their own thoughts and behaviors in order to
come together to solve problems with others. Although theoretical and pedagogical perspectives
support the positive impact of play on children’s development of cooperative problem solving
during play in everyday classroom contexts, it is less clear that whether there are empirical
studies that support these beliefs in classroom settings during play.
Therefore, the purpose of this systematic review is to unfold methodologies and findings
regarding children’s cooperative problem solving during indoor play and discuss what more
studies are needed in this field for future research. With this purpose, three research questions are
developed.
1. What cultural contexts have been included in the field of early childhood to investigate
preschool children’s cooperative problem solving during indoor play?
2. What research methodologies have been used in the field of early childhood to investigate
preschool children’s cooperative problem solving during indoor play?
3. What major findings have been found regarding the variations of cooperative problem
solving during indoor play?
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Methods
The purpose of this study was to utilize the Preferred Reporting Items for Systematic
Reviews (PRISR) as an investigative framework to determine if there were any previous research
studies regarding young children’s cooperative problem solving during play conducted in
everyday classroom contexts, within or across cultures. The PRISR served as an organizational
framework and guide for the systematic review and analysis of “what was done, what was found,
and the clarity of reporting,” based on a four-phase flow diagram (Moher, Liberati, Tetzlaff,
Altman, & The PRISMA Group, 2009, p. 1). Four phases are comprised of (a) identification, (b)
screening, (c) eligibility, and (d) final studies included in the synthesis. Within each phase,
detailed steps were incorporated that illustrated search procedures, the number of studies that
were kept for analysis in the next phase, and the rationale for the elimination of specific studies.
Four-Phase Search Procedure
The four phases were pursued and completed in June and July 2017; the software
EndNote X7.7.1 was used to organize searched documents. Through the four phases, eight peerreviewed studies were included in the final analysis (see Figure 2.1).
The first phase: Identification. In this phase, the result from the initial search was the
identification of 453 studies (i.e., empirical or data-based articles and dissertations, only) across
three databases. Three electronic databases related to the early childhood research field were
utilized, including: (a) EBSCO (1996 – present), (b) PsychINFO and Dissertation Abstract
(1800s – present), and (c) Web of Science (1990 – present). In each database, the function of the
advanced search was used by entering key terms paired with the words cooperative problem
solving OR collaborative problem solving OR cooperative behaviors OR collaborative
behaviors OR cooperative inquiry OR collaborative inquiry AND play AND preschool OR
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kindergarten OR early childhood education. Among the 453, 19 studies were duplicates and
three studies were unavailable from the University of Tennessee libraries, interlibrary services,
or other online resources (e.g., Google Scholar). Hence, 431 studies were kept for the second
search phase.

Figure 2.1. The four-phase flow diagram of the search process.
The second phase: Screening. In this phase, 305 studies were removed from the 431,
with 126 studies kept for further review based on the application of the inclusion and exclusion
criteria. These criteria were created based on the purpose of this study to identify research that
investigated young children’s cooperative problem solving during play in everyday classroom
contexts (see Table 2.1).
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Table 2.1
The Inclusion and Exclusion Criteria for Screening Documents
Categories
Document
Types

Inclusion Criteria
• Empirical or Data-Based
Article Journals &
Dissertations/Theses
• Written in English,
Chinese, & Korean
• All countries

Participants •
•

Research
Settings
Research
Topics

•
•
•
•

Children who are
typically developing
Children’s ages between
two – six years

School-based settings
Indoor play settings
Children’s
cooperative/collaborative
problem solving
Children’s play

Exclusion Criteria
• Book /Book Chapters
• Literature Reviews
• Theoretical Papers
• Meta-analysis research papers
• Conference Proceeding papers
• Reports
• Editorial Material
• Scripts (e.g., transcribed meeting/conference
contents)
• Children are developmentally delayed, have
psychological problems, or are in special
education programs, etc.
• Children that are younger than two or older
than six years of age.
• Animals that are treated as research subjects.
•
•
•
•

Home-based setting
Outdoor play setting
Siblings’ interactions during play/problem
solving
Adult-Child interactions during
play/problem solving

The third phase: Eligibility. In this phase, 118 studies were removed from the 126,
leaving eight studies remaining for the final analysis. 118 studies were deemed ineligible (see
Appendix A), and they were grouped into three themes.
1. Studies were written in a language other than English (n = 13).
2. Studies focused on children’s play, only, with no reference to cooperative problem solving (n
= 85).
3. Studies solely investigated children’s cooperative problem solving with no mention of
children’s play (n = 20).
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Even though the 118 studies were not kept for the final synthesis, it was of interest to explore the
studies’ research settings, contexts and measured variables. The following tangential analysis
was conducted to provide much needed information regarding which studies investigated play,
only and cooperative problem solving behaviors, only.
Theme I: Studies written in a language other than English. There were 13 studies
written in German, Italian, Japanese, Spanish, Russian, and Portuguese with English abstracts
(see Appendix B). The English abstracts were reviewed, with particular attention devoted to (a)
research methodology, (b) research settings (i.e., indoor play, outdoor play, and free play), (c)
research contexts (i.e., Asian culture and Western culture), and (d) measured variables. Among
the studies, 11 were experimental and two were deemed by the author as naturalistic
observational studies. For the purpose of this analysis, “naturalistic observational studies” are
defined as the studies that use the technique that involves observing children’s cooperative
problem solving or play behaviors in their everyday classroom environments (e.g., outside of
experimental settings). Although two studies used a natural observational approach, they were
not matched with inclusion criteria. For example, one study conducted by Oh-Uchi and Sakurai
(2008) investigated Japanese children’s behaviors in a school setting, however, the researchers
only used teachers’ self-reports of children’s cooperative skills instead of a methodical
evaluation of children’s behaviors by the researchers. The second study conducted by Viana and
Pedrosa (2014), included observations of children’s cooperative coordinated actions; however,
the sample was comprised of toddler-aged children, only. Regarding the research settings, three
of the 13 studies included free play that was not defined as to whether it was free play in the
inside or outside of the classroom. Another study included both indoor and outdoor play spaces.
The remaining nine studies did not specify their research settings (see Figure 2.2).
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Other Language Studies - Research Settings
(n = 13)

23%

Free Play
IP & OP

8%

69%

NA

Figure 2.2. The percentages of research settings used in the studies written in a language other
than English. IP & OP represents both indoor and outdoor play are observed synchronously, and
NA represents “no available information”.

Only four of the 13 studies specified their research contexts as Asian or Western. Two were
conducted in Japan, one in Italy, and one in Brazil. The remaining nine studies did not identify
their research contexts (see Figure 2.3).

Other Language Studies - Research Context ( n =
13)
16%
Asian Cultures
15%
69%

Western Cultures
NA

Figure 2.3. The percentages of included research contexts in the studies written in a language
other than English. NA represents “no available information”.
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There were 11 studies that measured children’s cooperative behaviors and other
variables, whereas two additional studies did not include children’s cooperative behaviors but
rather focused solely on other variables. These variables included children’s play (i.e.,
cooperative play), social interactions (e.g., aggressive behavior and interpersonal relationships),
and self-assurance behaviors (see Table 2.2).

Table 2.2
Categories of Measured Variables Among the 13 Studies Written in A Language Other Than
English
NO.

Child Play

Social Interaction

Other Factors

1

Cooperative play

Aggressive behavior

Self-assurance

2

-

Oppositional behavior

-

3

-

Interpersonal relationship

-

4

-

Social competence/ skills

-

5

-

Positive behavior

-

6

-

Qualitative of peer relationship

-

Theme II: Play research. There were 85 studies that focused solely on children’s play,
and did not include children’s cooperative problem solving behaviors. The research settings,
research contexts, and measured variables were organized. Across the studies, 54% used
experimental methods and 46% used natural observations. Research settings included indoor
play (23%), experimental spaces (e.g., rooms set up for the research experiment) (9%),
classrooms (11%), instructional rooms in schools (11%), both indoor and outdoor play spaces
(14%), and free play spaces (21%), while 11% of the studies did not specify the research settings
(see Figure 2.4).
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Play Research - Research Settings ( n = 85)
IP

11%
23%

ER
CR

21%
9%
11%

14%
11%

IR
IP & OP
Free Play
NA

Figure 2.4. The percentages of research settings used in the play research among the 85 studies.
IP represents indoor play; ER represents experiment room; CR represents classroom; IR
represents instructional room in schools; IP & OP represent both indoor and outdoor play are
observed synchronously; and NA represents “no available information”.

Classrooms and instructional rooms in schools are typically viewed as a part of school settings.
Across the studies, they were typically dominated by the role of researchers who were present
and who (a) measured the impact of intervention programs (e.g., television or music) and (b)
controlled variables (e.g., types of play or gender) related to children’s experiences. Further, a
few studies included free play settings, yet they did not define the spaces as either indoor or
outdoor play settings.
Regarding the research contexts, 86% of the studies were conducted in the West
including the US, Canada, England, Australia, Norway, New Zealand, the Netherlands, and
Republic of Slovenia; 8% were in Asian cultures including China, Japan, Singapore, and Korea;
and 5% were cross-cultural studies (i.e., Germany, Finland, and Sweden; Sweden and Italy;
Canada and the US; China and the US), while 1% of the studies did not specify information
regarding the name of countries or geographic locations (see Figure 2.5).
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Play Research - Research Context (n = 85)
5%1%
8%
Western Cultures
Asian Cultures
Cross-Cultural
NA
86%

Figure 2.5. The percentages of included cultures in the play research among the 85 studies. NA
represents “no available information”.
A range of variables were measured across the 85 studies with the exception of children’s
cooperative problem solving. These variables are categorized as (a) child play (e.g., play types,
play settings, or materials), (b) child cognition (e.g., metacommunication, theory of mind, or
creativity), (c) child language (e.g., speech, linguistic style, or discourse), (d) social interaction
(e.g., social problem solving skills, negotiation, or self-regulation), (e) environment (i.e., home
or school contexts), (f) intervention programs (e.g., music or modeling), (g) participants’
demographics (i.e., gender, SES, or age), and (h) other factors (e.g., identity, self-concept, or
personality) (see Table 2.3).
Theme III: Cooperative problem solving research. There were 20 studies that
investigated children’s cooperative problem solving but not within play episodes. The research
methodologies, research settings, research contexts, and measured variables were analyzed. All
of the studies used experimental methods. Further, the research settings were dominated by the
researchers. The studies were conducted in three primary research settings that included
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experiment rooms (75%), classrooms (5%), and instructional rooms in schools (15%), while 5%
of the studies did not specify a research place (see Figure 2.6).
Regarding the research contexts, the cooperative problem solving research was conducted
in a range of cultures that included Western (85%), Asian (5%), and cross-culturally (10%) (see
Figure 2.7). Specifically, the majority of cooperative problem solving research has been
conducted in Western cultures (i.e., the US, Italy, Spain, and Germany); one study was
conducted in China; and the others were cross-cultural studies (i.e., Mexico and the US; Taiwan
and the US).
A range of variables were measured across the 20 research studies. These were
categorized as (a) child cognition (e.g., attention, competition, or metacommunication), (b) child
language (i.e., argumentation), (c) child social interaction (e.g., interpersonal style,
complementary partner, or aggression), (d) intervention strategies (i.e., modeling or problemsolving tasks), and (e) participants’ demographics (i.e., gender or age) (see Table 2.4).
In the third phase, 118 of the 126 studies were categorized as ineligible for the final
analysis because they were either not written in English or did not investigate children’s
cooperative problem solving during play in everyday classroom contexts, within or across
cultures. Therefore, there were only eight studies that remained for the fourth, and final phase.
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Table 2.3
Categories of Measured Variables Among the 85 Play Research Studies
NO.

Child Play

Child Cognition

Child
Language

1

Types of
play/activities

Metacommunication

Social strategy
knowledge

Home &
school
contexts

Television

Gender
differences

Identity
construction

2

Sequential
patterns of
play
Complexity
of play

Intellectual

Speech
(verbal &
nonverbal
abilities)
Linguistic
style

Social problem
solving skills

-

Music

SES
differences

Selfconcept

Social Competence

-

Modelling

Age
differences

Personality

4

Play settings

Creativity

Internal
state
words
Discourse

Intersubjectivity

-

-

-

Perceptions
of play

5

Play
materials

Cognitive
competence

-

Negotiation

-

-

-

Authority

6
7

Play time
Play
behaviors

Justification
Organization

-

Self-regulation
Social interaction

-

-

-

-

8

-

-

-

-

-

-

-

9

-

-

-

-

-

-

-

10

-

-

-

Social behaviors
(prosocial/nonsocial;
verbal/nonverbal
interactions)
Social indirect
reciprocity
Empathy

-

-

-

-

11

-

-

-

Peer Conflict

-

-

-

-

3

12
13

Theory of mind

Social Interaction

Social rejection
Role-taking skills

Environment

Intervention
Programs

Participants'
Demographics

Other
Factors
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Table 2.3 Continued
NO.

Child Play

Child Cognition

Child
Language

Social Interaction

Environment

Intervention
Programs

Participants'
Demographics

Other
Factors

14
15
16
17

-

-

-

-

-

-

-

18

-

-

-

Friendship/familiarity
Social status
Sharing
Help solicitation/peer
tutoring
Emotional
understanding

-

-

-

-

Cooperative Problem Solving Research - Research
Settings (n = 20)
5%
15%

ER
CR

5%

IR
75%

NA

Figure 2.6. The percentages of used research settings in the cooperative problem solving research among the 85 studies. ER represents
experiment room; CR represents classroom; IR represents instructional room in schools; and NA represents “no available
information”.
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Cooperative Problem Solving Research - Research
Context (n = 20)
10%
5%
Western Cultures
Asian Cultures
Cross-Cultural

85%

Figure 2.7. The percentages of included cultures in the cooperative problem solving research
among the 20 studies.

Table 2.4
Categories of Measured Variables Among the 20 Cooperative Problem Solving Research Studies
NO. Child Cognition

Child Language

Social
Interaction

Interventional
Strategies
Modeling

Participants'
Demographics

1

Attention

Argumentation Self-other
differentiation

Gender
differences

2

Competition

-

Social-affective Problem-solving Age differences
relations
tasks

3

Flexibility

-

Interpersonal
style

4
5

-

-

Metacommunication -

Complementary partner

-

-

Non-social
behavior
(aggression)

-

-

-
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The fourth phase: Final studies included in the synthesis. There were eight studies
included in the final synthesis. These studies matched the inclusion criteria, and included the
components of cooperative problem solving and play.
In summary, a review of 453 manuscripts resulted in a final compilation of eight studies
for the in-depth examination. This PRISR protocol was followed and provided the opportunity to
not only determine which studies should remain and which should be omitted but also the
background information regarding the research of play and cooperative problem solving. This
information is helpful in situating a study that is focused only on cooperative problem solving
and in play using natural observational approaches and in settings not dominated by the
researcher.
Results
The eight studies were analyzed and critiqued based on the following components: (a)
participants’ demographics, (b) research strategies, (c) measured behavioral components of
cooperative problem solving behaviors (e.g., sharing and negotiation), and (d) findings regarding
cooperative problem solving behaviors during play.
Participant Demographics
Across the studies, children’s demographics included: (a) the number of child
participants, (b) gender, (c) age, (d) ethnicity/race, (e) countries, and (f) socioeconomic status
(SES) as well as the number of teacher participants (see Table 2.5).
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Table 2.5
Participants’ Demographics Across Eight Studies
Child Participants' Demographics
No.

1

Authors
(Year)
Bay-Hinitz,
A. K.,
Peterson, R.
F., &
Quilitch, H.
R. (1994)

2

Caulfield, M.
J. (2002)*

3

LeJeune, C.
W. (1994)*

Child
Participants

Boys

70

NA

32

60

16

NA

Girls

Min
Age
(years)

Max
Age
(years)

NA

4

5

NA

US

LSES;
MSES

5

AfricanAmerican;
Asian;
Caucasian;
Latino

US

NA

16

NA

4

4

5

4

Liebenau, K.
L. (1993)*

34

34

0

4

5

5

Ramani, G. B.
(2012)

76

NA

NA

4

5

Ethnicity/
Race

NA
AfricanAmerican;
Asian;
Caucasian;
Latino
Asian;
Caucasian;
Hispanic

Countries

SES

Teacher
Participants

Teachers
(N = 6)

None
Teachers
(Number was
not noted)

US

MSES

US

NA

None

US

NA

None
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Table 2.5 Continued
Child Participants' Demographics
No.

6

Authors
(Year)
Read, M. A.
(1996)*

Child
Participants
30

Boys
15

Girls
15

Min
Age
(years)
3

Max
Age
(years)
5

Ethnicity/
Race
Caucasian

Countries
US

SES
LSES;
MSES;
HSES

Teacher
Participants

None

Verba, M.
NA
NA
NA
3
4
NA
France
NA
None
(1993)
Vriens-van
Hoogdalem,
Dutch; InterLSES;
A.-G., de
8
24
12
12
4
5
Racial;
Germany MSES;
None
Haan, D. M.
Migrant
HSES
P., & Boom,
J. (2015)
Note. NA represents “no available information”. Under the SES, LSES represents Low-SES; MSES represents Mid-SES; HSES
represents High-SES. “*” represents studies that are dissertations.
7
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The number of child participants ranged from 24 to 76. There were three studies that recruited an
equal number of children by gender (Caulfield, 2002; Read, 1996; Vriens-van Hoogdalem, de
Haan, & Boom, 2015), and one study included only girls (Liebenau, 1993), while the remaining
four studies did not specify the gender of the child participants. Regarding children’s ages, six
studies focused on children aged four and five (Bay-Hinitz, Peterson, & Quilitch, 1994;
Caulfield, 2002; LeJeune, 1994; Liebenau, 1993; Ramani, 2012; Vriens-van Hoogdalem, de
Haan, & Boom, 2015); one study included children whose ages ranged from three to five years
old (Read, 1996); and one study recruited children aged three and four (Verba, 1993). Children’s
information about ethnicity or race was also recorded. Specifically, five studies included children
from diverse racial/ethnic backgrounds (i.e., African-American, Asian, Caucasian, Latino,
Hispanic, Dutch, Inter-Racial, and Migrant) (Caulfield, 2002; Liebenau, 1993; Ramani, 2012;
Read, 1996; Vriens-van Hoogdalem, de Haan, & Boom, 2015), whereas the remaining three
studies did not indicate children’s ethnicities. Across the studies, two recruited children from
low-SES, mid-SES, and high-SES (Read, 1996; Vriens-van Hoogdalem, de Haan, & Boom,
2015), one included children from low-SES and mid-SES (Bay-Hinitz, Peterson, & Quilitch,
1994), and one included only children from mid-SES (LeJeune, 1994), while the remaining four
studies did not include SES information. Regarding the research contexts, six studies were
conducted in the US (Bay-Hinitz, Peterson, & Quilitch, 1994; Caulfield, 2002; LeJeune, 1994;
Liebenau, 1993; Ramani, 2012; Read, 1996); one in France (Verba, 1993); and one in Germany
(Vriens-van Hoogdalem, de Haan, & Boom, 2015). There were no cross-cultural studies among
the eight. Besides child participants, teachers were treated as secondary participants who were
responsible to implement particular teaching strategies intended to guide children’s cooperation
in two studies (Bay-Hinitz, Peterson, & Quilitch, 1994; LeJeune, 1994). However, the
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researchers did not report teachers’ demographic information, years of teaching, or educational
levels, for example. Bay-Hinitz, Peterson, and Quilitch (1994) included six teachers in their
study who were trained to demonstrate researcher-prepared cooperative and competitive games
in their respective classrooms. These teachers were interviewed about their beliefs regarding
cooperative and competitive games. In LeJeune’s study (1994), teachers were asked to lead
cooperative or competitive games in their classrooms, provided to them by the researchers,
followed by the completion of a survey that measured their responses regarding the impact of the
games on children’s behaviors.
Based on the analysis of participants’ demographic information across all eight of the
studies, children whose ages ranged from three to five were identified as primary research
subjects. They represented diverse characteristics in gender, ethnicity/race, and SES. The
children were recruited when they were living in a Western culture, and the majority were in the
US. Teachers were also included in two studies as secondary participants, trained to implement
researcher-designed protocols and activities.
Research Strategies
Research strategies in each of the eight studies were analyzed. These included: (a)
research design, (b) research methodology, (c) data sources, (d) research settings, (e) materials,
and (f) observational strategies (see Table 2.6).
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Table 2.6
The Components of Research Strategies Across Eight Studies
No.

Authors (Year)

Research
Design

Research
Methodology

Data Sources

Research
Settings

Materials

Observational Strategies
70 children were
assigned into 4 groups.
Each group was
observed for 4 times,
and each time
observational period
ranged from 10 to 30
mins. All observations
were completed in 5
days.
32 children were
assigned into 16 dyads.
Each dyad was observed
for twice, and each time
was 20-min long.

1

Bay-Hinitz, A. K.,
Peterson, R. F., &
Quilitch, H. R.
(1994)

Mixed
Method

Experimental

Group observation in
vivo; Teacher
interview

Outdoor play
& Indoor
play

Competitive
&
Cooperative
games

2

Caulfield, M. J.
(2002)

Quantitative

Experimental

Video-recorded
observation

Experimental
room

War & Nonwar toys

3

LeJeune, C. W.
(1994)

Quantitative

Experimental

Group observation in
vivo; Likert-type scales
for teachers

Indoor play

Competitive
&
Cooperative
games

4

Liebenau, K. L.
(1993)

Quantitative

Experimental

Video-recorded group
observation

NA

Toys (violent
& aggressive;
nurturant &
nonviolent;
puzzles)

60 children were
assigned into 3 groups.
Each group was
observed twice a day,
and each time was 30min long. All
observations were
completed in 5 days.
34 girls were assigned
into 9 groups. Each
group was observed for
3 times, and each time
was 10-min long.
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Table 2.6 Continued
No. Authors (Year)

Research
Design

Research
Methodology

Data Sources

Research
Settings

Materials

Observational
Strategies
76 children were
assigned into 38 dyads.
Each dyad was
observed for 8 mins in
the first observation,
and then observed for
18 mins in the second
observation.
30 children were
assigned into 8 groups.
Each group was
observed 4 times, each
time was 10-min long.
All observations
completed in 25 days.

5

Ramani, G. B.
(2012)

Quantitative

Experimental

Video-recorded
observation

Instructional
room in
school

Building tasks

6

Read, M. A. (1996)

Quantitative

Experimental

Experimental
room

Neutralcolored
blocks and
cylinders,
manipulatives
et al.

7

Verba, M. (1993)

Qualitative

Experimental

Video-recorded
observation;
Measurement with
Standard
Pseudoisochromatic
Plates and Screening
Plates and the Oregon
Preschool Test of
Interpersonal
Cooperation (OPTIC)
Video-recorded group
observation

Indoor play

8

Vriens-van
Hoogdalem, A.-G.,
de Haan, D. M. P.,
& Boom, J. (2015)

Quantitative

Experimental

Video-recorded
observation;
Measurement with
Language test

Indoor play
&
Instructional
room in
school

Beads, rods,
blocks,
cylinders,
cloth, and
wooden bars.
Construction
Tasks

The number of children
or groups was not
noted. Each group was
observed for 30 mins.
Each of 24 children
were observed for 30
mins during free play
and 30 mins during a
constructive task. The
total of 1200-min video
records were used for
their analysis.

Note. NA represents “no available information”. Group observation in vivo means that researchers observed and coded children’s
behaviors in research settings, simultaneously.
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Across the studies, six used quantitative methods (Caulfield, 2002; LeJeune, 1994; Liebenau,
1993; Ramani, 2012; Read, 1996; Vriens-van Hoogdalem, de Haan, & Boom, 2015); one used
qualitative methods (Verba, 1993); and one used a mixed methodology(Bay-Hinitz, Peterson, &
Quilitch,1994). All of the studies were experimental and included researcher-designed tasks,
toys, and/or games. The researchers implemented their experiments in various research settings,
and the settings were designed or managed by the researchers. There were two studies that
observed children’s behaviors in an experimental room that was equipped with play materials
selected by the researchers (Caulfield, 2002; Read, 1996). In another study, children were
observed while they were using researcher-provided materials and constructive tasks in an
instructional room located in a school (Ramani, 2012). Two additional studies in which children
were observed during indoor play also included play episodes and either prescribed games or
play materials selected by the researchers (LeJeune, 1994; Verba, 1993). Specifically, in
LeJeune’s study, teachers were asked to implement designed cooperative and competitive games
in their classrooms in order to measure the impact of the games on children’s aggressive and
cooperative behaviors. In the study conducted by Verba, she provided play materials to children
at a child care center and observed their play episodes with the purpose of identifying children’s
different forms of cooperation (i.e., transmission-appropriation, consensual co-elaboration, and
conflict co-elaboration). Additionally, the sixth and seventh studies included observations of
children in two different settings, synchronously (Bay-Hinitz, Peterson, & Quilitch,1994; Vriensvan Hoogdalem, de Haan, & Boom, 2015). For example, Bay-Hinitz, Peterson, and Quilitch
observed children in both indoor and outdoor play while implementing predesigned cooperative
and competitive games; and Vriens-van Hoogdalem, de Haan, and Boom observed children in
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indoor play and an instructional room while assigning problem solving tasks to the children.
Finally, there was one study that did not specify the research setting (Liebenau, 1993).
All experimental studies used observation as a major data collection strategy. Researchers
either video-recorded children’s behaviors or observed them without video-recording but writing
codes or memos during observations. Specifically, researchers in two studies observed groups of
children and coded their behaviors in the research settings, simultaneously (Bay-Hinitz, Peterson,
& Quilitch, 1994; LeJeune, 1994), while the remaining six studies included video-recordings of
children’s behaviors for later analysis (Caulfield, 2002; Liebenau, 1993; Ramani, 2012; Read,
1996; Verba, 1993; Vriens-van Hoogdalem, de Haan, & Boom, 2015). Children were observed
in groups, dyads, and individually. Four studies observed children in groups (Bay-Hinitz,
Peterson, & Quilitch, 1994; LeJeune, 1994; Liebenau, 1993; Read, 1996) with observational
periods ranging from 10 to 60 minutes for each group. Two studies observed children in dyads
(Caulfield, 2002; Ramani, 2012) with their observational periods ranging from 26 to 40 minutes.
One study observed individual children (Vriens-van Hoogdalem, de Haan, & Boom, 2015) for 60
minutes each, whereas the eighth study did not specify (Verba, 1993). In addition to
observational strategies, researchers also included teacher interviews (Bay-Hinitz, Peterson, &
Quilitch,1994), a scaled survey for teachers (LeJeune, 1994), and tests for evaluating children’s
cooperation or language abilities (Read, 1996; Vriens-van Hoogdalem, de Haan, & Boom, 2015).
Based on the analysis of research strategies across the studies, all used experimental
methods and manipulated research settings by providing researcher-designed tasks, toys, and
games. The research settings were predominantly school-based with some observations in
children’s classrooms, inside and outside of the school building, and in an isolated instructional
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room. None of the studies observed children’s behaviors during play in an everyday classroom
context.
The Measured Behaviors of Cooperative Problem Solving
Across the studies, seven used the terminology, cooperative behaviors, and one used
cooperative problem solving. Although these studies used different terminologies, they all
provided cooperative problem solving tasks to children to work with others. Hence, cooperative
behaviors were treated as cooperative problem solving behaviors in this analysis. Measured
behaviors of cooperative problem solving were analyzed across the eight studies including
observed behaviors, sources of the observed behaviors, and analysis of cooperative behaviors
(see Table 2.7). Generally, across the eight studies, cooperative behaviors were differentiated as
verbal and non-verbal cooperation. For example, verbal cooperation included demonstration,
agreement/disagreement, reasoning, discussion, asking questions, attention directing,
negotiation, etc., and nonverbal cooperation included sharing, helping, working together toward
a common goal, controlling, observing, imitating, dividing labor, etc. These specific behaviors
were observable, and they were often identified by researchers prior to data collection (during
practice observations), through data analysis, or by referencing other research. Five studies
identified behaviors by referencing previous research studies (Caulfield, 2002; Liebenau, 1993;
Ramani, 2012; Read, 1996; Vriens-van Hoogdalem, de Haan, & Boom, 2015); two studies
identified behaviors prior to data collection (Bay-Hinitz, Peterson, & Quilitch, 1994; LeJuene,
1994); and one study qualitatively analyzed various behaviors that emerged from the data
(Verba, 1993).
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Table 2.7
The Measured Behaviors of Cooperative Problem Solving Across the Eight Studies
No.

Authors (year)

1

Bay-Hinitz, A.
K., Peterson, R.
F., & Quilitch,
H. R. (1994)

2

Studied
Behaviors

Observed Behaviors

Sources of Observed
Behaviors

Analysis of Cooperative
Behaviors

Cooperative
Behaviors

a) Sharing, b) Helping, c) Working
together toward a common goal, d)
Physical contact of an affectionate nature,
e) Demonstration, and f) Agreement

Identified prior to the data
collection by researchers

Observed behaviors were
collapsed and treated as
cooperative behaviors.

Caulfield, M. J.
(2002)

Communicative
Acts for
Cooperativeness

a) Collaboration (directing influence and
being affiliative in involvement), b)
Oblige (no directing influence and being
affiliative in involvement), c) Control
(directing influence and distancing in
involvement), and d) Withdraw (no
directing influence and distancing in
involvement)

Utilized behaviors
identified by Leaper
(1991), and Leaper,
Tennenbaum, & Shaffer
(1999)

Observed behaviors were
analyzed independently.

3

LeJeune, C. W.
(1994)

Cooperative
Behaviors

a) Cooperative task behavior (sharing;
helping; working together toward a
common goal), b) Cooperative physical
contact (physical supports; affectionate
physical contact), and c) Cooperative
verbal behavior (demonstration;
agreements)

Identified prior to the data
collection by researchers

Observed behaviors were
collapsed and treated as
cooperative behaviors.

4

Liebenau, K. L.
(1993)

Cooperation

a) Taking turns b) Sharing, c) Reasoning,
d) Discussing, and e) Working together
on a common goal

Drew from the research of
Tanner & Holliman
(1988), Friedrich & Stein
(1973), and Parten (1993)

Observed behaviors were
collapsed and treated as
cooperative behaviors.
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Table 2.7 Continued
No.

Authors (year)

Studied
Behaviors

Observed Behaviors

Sources of Observed
Behaviors

Analysis of Cooperative
Behaviors

5

Ramani, G. B.
(2012)

Cooperative
Behaviors &
Communication

a) Cooperative interaction (Asking
questions; Explanation; Attention
directing; Demonstration), b) Joint
communication (Suggestion; Narration;
Agreement), c) Shared task responsibility
(Coordinating behavior; Negotiation;
Dividing labor), d) Observational learning
(Observation; Imitation), e) Unproductive
behavior and communication
(Controlling; Disagreement; Talking with
adults)

Drew from the research of
Ashley & Tomasello
(1998), Brownell &
Carriger (1990, 1991),
Cooper (1980), Gauvain
& Rogoff (1989), Howes
(1985), and Howes et al.
(1992)

Observed variables were
analyzed independently.

6

Read, M. A.
(1996)

Cooperative
Behaviors

Drew from the research of
Paulson (1974)

Children’s cooperative
behavior was rated from
0 to 5.

7

Verba, M.
(1993)

Joint Elaboration

a) Level 5: Cooperation (jointly resolve a
problem), b) Level 4: Active interaction
(respond to peers), c) Level 3: Parallel
play, d) Level 2: Watching, e) Level 1:
Minimal interaction (play alone), and f)
Level 0: Obstructive interaction (stop
peers from the attainment of a goal)
a) Fictional component/Symbolic ideas
(Proposing an idea through language or
action), b) Sharing (Establishing social
bonds; Transaction for understanding and
agreement), and c) Management
(Attention directing; Proposing ideas;
Giving or obtaining information; Making
decisions; Planning;
Approval/Disapproval; Giving feedbacks
to peers)

Emerged from the data
analysis

The dynamics of verbal
exchange were
qualitatively analyzed.
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Table 2.7 Continued
No.

Authors (year)

8

Vriens-van
Hoogdalem,
A.-G., de Haan,
D. M. P., &
Boom, J.
(2015)

Studied
Behaviors

Observed Behaviors

Sources of Observed
Behaviors

Analysis of Cooperative
Behaviors

Non-Verbal
Cooperation

a) Lowest level 1: Simple (no interaction
during play), b) Middle level 2:
Cooperative (playing together without
sharing a common goal), and c) Highest
level 3: Coordinated non-verbal
cooperation (playing together with
sharing a common goal)

Drew from the research of
Howes & Matheson
(1992)

Non-verbal cooperation
was rated from 1 to 3.

Verbal
Cooperation

a) Content (give no new information
relevant for play or task; give new or
additional information), b) Contribution
(elaboration of self contribution;
elaboration of peer's contribution), and c)
Use metacommunication (negotiation;
planning; explanation; evaluation;
requesting a role; appreciation of the
play/task)

Drew from the research of
Beizer & Howes (1992),
Corsaro (1983), Farver
(1992), Howe et al.
(2005), Whitington &
Floyd (2009), Bornstein,
Haynes, Legler, O'Reilly,
& Painter (1997),
Whitebread & O'Sullivan
(2012), Giffin (1984), and
Sawyer (1997, 2003)

Observed variables were
analyzed independently.

Note. In the column of cooperative behaviors, researchers’ languages of naming cooperative problem solving were used.
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The observed behaviors were analyzed either independently or collapsed together and
measured as cooperative behavior. There were three studies that analyzed observed behaviors,
independently (Caulfield, 2002; Read, 1996; Vriens-van Hoogdalem, de Haan, & Boom, 2015).
Caulfield (2002) studied children’s communicative acts for cooperativeness and categorized four
types of behaviors that he could observe, including collaboration, oblige, control, and withdraw.
Then, he calculated the frequencies of each type of behavior and illustrated how frequently they
occurred in an experimental setting. In Read’s study (1996), she rated children’s behaviors from
low (obstructive interaction) to high (cooperation) and mainly analyzed children’s levels of
cooperation in an experimental setting. Similar to Read’s and Caulfield’s analyses, Vriens-van
Hoogdalem, de Haan, and Boom (2015) studied children’s non-verbal and verbal cooperation.
Specifically, the researchers rated children’s non-verbal behaviors from low (no interaction) to
high (coordinated non-verbal cooperation) and analyzed how skilled children were in non-verbal
cooperation. Meanwhile, they categorized three types of behaviors for the verbal cooperation
including content, contribution, and metacommunication. They counted the frequencies of each
type of behavior and analyzed them separately. On the other hand, other studies by Bay-Hinitz,
Peterson, and Quilitch (1994), LeJuene (1994), and Liebenau (1993) coded each observed
behavior (e.g., sharing, helping, and discussing) and calculated their frequencies. Then, they
collapsed all the frequencies of the observed behaviors and treated them as the frequency of
cooperative behaviors.
Different from other research, Ramani (2012) studied children’s cooperative problem
solving with the identification of specific observable behaviors (e.g., explanation, suggestion,
and dividing labor). She coded each behavior and counted their frequencies. Then, she collapsed
particular behaviors into different categories of behaviors including cooperative interaction, joint
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communication, shared task responsibility, observational learning, and unproductive behavior
and communication. For instance, she clustered the behaviors of asking questions, explanation,
attention directing, and demonstration into the category of cooperative interaction. She analyzed
each category of behaviors independently.
Based on the analysis of measured variables across the studies, children’s cooperative
behaviors were analyzed either quantitatively or qualitatively. The children’s cooperative
behaviors were studied qualitatively with the analysis of different forms of cooperative behaviors
during play. The cooperative behaviors included various behaviors that can be observed and
quantified, and the behaviors were perceived as components of cooperation in order to measure
how frequently children showed cooperative behavior or evaluated how skilled children were at
cooperating in experimental settings.
The Summary of Eight Study Findings
Among the eight studies, it was found that children’s cooperative behaviors could be
influenced by factors such as types of games, types of toys, types of play, and play settings.
Games were differentiated as cooperative and competitive, and it was found that children who
played cooperative games were more likely to show cooperative behaviors (Bay-Hinitz,
Peterson, & Quilitch, 1994; LeJuene, 1994). In addition, girls and boys showed similar rates of
cooperation during cooperative games (LeJuene, 1994). However, there was a contradictive
finding regarding the competitive games. Bay-Hinitz, Peterson, and Quilitch (1994) concluded
that children who played competitive games were more likely to show aggressive behaviors;
whereas, LeJuene (1994) did not find a significant occurrence of aggression during competitive
games.
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Researchers in three studies provided different types of toys to children, and the toys
were differentiated as aggressive toys (e.g., war toys, Ninja Turtles, or toy soldiers), nurturant
toys (e.g., animals or doctors’ kits), and neutral toys (e.g., puzzles). These toys were assigned to
children in order to measure their cooperative behaviors. Caulfield (2002) supported that
although boys were more likely to engage with aggressive toys than girls, the children showed
more cooperation and less controlling while playing with aggressive toys. Particularly, children
presented much more communicative acts in the negotiations while playing with aggressive toys.
On the other hand, Liebenau (1993), who included only girls in her study, found that girls who
played with neutral toys showed more cooperation as well as aggressive behaviors than the girls
who played with nurturant toys. This finding was plausible because the neutral toys (puzzles)
encouraged children’s competition rather than neutral reactions. Meanwhile, Liebenau (1993)
identified that girls who played with aggressive toys showed less cooperative behaviors than the
ones who played with neutral toys.
In the Verba (1993) study, she provided play materials (e.g., beads, rods, blocks,
cylinders, cloth, and bars) for children’s pretend play in a classroom and qualitatively analyzed
children’s three different forms of cooperation. First, transmission-appropriation was identified
when children not only developed their own ideas but also respected partner’s perspectives or
reactions. Second, consensual co-elaboration was identified when children jointly developed
ideas with partners without conflict. Lastly, conflict co-elaboration was distinguished from the
first two forms when children not only jointly developed ideas with partners but also adjusted
conflicts.
Besides different types of games and toys, the impact of various play settings on
children’s cooperative behaviors was also compared, for instance, free play versus construction
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task, playful condition versus structured condition, and differentiated spaces versus
undifferentiated spaces. Vriens-van Hoogdalem, de Haan, and Boom (2015) measured children’s
verbal and nonverbal cooperation when they were in free play and construction task settings with
the consideration of their language abilities. It was found that children with high language
abilities showed more complex nonverbal cooperation in free play than in the construction task.
However, there were no differences in verbal cooperation when children were in free play or
construction task settings. Instead of free play settings, Ramani (2012) designed a playful
condition (child-centered play) and compared children’s cooperative problem solving behaviors
with the behaviors they exhibited in a structured condition (adult-directed play). The study
findings revealed that children in the playful condition showed more behaviors of suggestions,
narrations, agreements, observations, and imitations than the children in the structured condition.
Although older children and the children in the playful condition presented more cooperative
behaviors and communication than in the structured condition, this finding was not significant.
Different from other research, Read (1996) measured children’s cooperative behaviors in four
different physical environments (differentiated ceiling height, differentiated wall color,
undifferentiated ceiling, and undifferentiated wall color). It was found that children in
differentiated ceiling height or wall spaces showed more cooperative behaviors than the children
in the undifferentiated ceiling height and wall color spaces. However, the occurrence of
children’s cooperative behaviors in the differentiated ceiling height and wall color settings was
not significantly different from the ones in the undifferentiated ceiling height and wall color
setting. Across all of the different environments, boys showed more cooperative behaviors than
girls, and older children showed more cooperative behaviors than the younger children.
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In summary, eight studies regarding children’s cooperative problem solving during play
were conducted in Western cultures. Although researchers included children with different races
or ethnicities and varied socio-economic status in their studies, none of the researchers targeted
children’s behaviors across different cultures. Further, all studies used experimental approaches,
and observed children’s cooperative behaviors in pre-designed settings. The observational
periods ranged from 10 minutes to 60 minutes for each group, dyad, or individual. Finally, the
majority of the studies clustered behavioral components (e.g., verbal with non-verbal) to
comprise composite cooperative problem solving behaviors and provided evidence that particular
factors such as games, toys, types of play, and play settings influenced children’s cooperative
behaviors.
Discussion
Through implementing the procedures of PRISR, eight studies were identified that
investigated children’s cooperative problem solving behaviors during play. All studies were
experimental and conducted in Western cultures. Thus, it was revealed that there is a lack of
studies that have investigated children’s cooperative problem solving during play in everyday
preschool classrooms, within and/or across cultures. Further, the limitations of the studies were
discussed regarding (a) the experimental methodologies, (b) the replication of cooperative
problem solving measurements, (c) the participation of teachers’ roles in children’s development
of cooperative problem solving, and (d) the value of cross-cultural studies.
Through the manipulation of factors such as games, toys, symbolic play materials, and
play settings, the significant impact of each factor on children’s cooperative behaviors was
identified (Bay-Hinitz, Peterson, & Quilitch, 1994; Caulfield, 2002; LeJeune, 1994; Liebenau,
1993; Ramani, 2012; Read, 1996; Verba, 1993; Vriens-van Hoogdalem, de Haan, & Boom,
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2015). The experimental approach of these studies has contributed to our understandings
regarding which elements significantly influence children’s behaviors by controlling auxiliary
variables (e.g., research settings). However, this approach has limitations that include the
researchers’ biases and the creation of artificial environments that are different from children’s
everyday, real world learning and play experiences. Hence, one should be mindful when one
interprets as well as generalizes these experimental findings.
Preschool children engage in various types of play as well as a range of play episodes in
their daily classroom activities, in which teachers often select a variety of materials and create
related learning centers and areas. Even as the researchers had biases regarding the selection of
particular play materials, games, play settings, or types of play, teachers also have their own
preferences regarding these types of selections for their classrooms. Experimental contexts were
contrived and not authentic play spaces, as children do not typically play in sanitized spaces with
materials chosen by people who don’t know them with imposed time constraints determined by
people who do not know them. In essence, the natural occurrence of play is expected to take
place in artificially designed contexts that likely omit or distort important cultural influences. As
Rogoff and Morelli (1997) argued, experimental approaches, by their very nature, are limited in
uncovering the emergent, nuanced aspects of children’s diverse developmental characteristics of
cooperative problem solving as they relate to children’s cultural contexts. Rather than narrowing
the research scope by studying only children’s cooperative behaviors in contrived play episodes
within experimental contexts, there is a need to emancipate research studies from laboratory
settings toward research focused on the natural, everyday occurrence in children’s own
classrooms.
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Regarding the measurement of cooperative problem solving, the eight studies delineated
a range of components of cooperative behaviors and analyzed the behaviors either quantitatively
or qualitatively. For future research, researchers should be cautious when they attempt to
replicate the study components to analyze the cooperative problem solving behaviors in different
settings, particularly, in everyday classroom contexts. Although the studies provided a
comprehensive understanding of the components of cooperation, the generalization of the
components of cooperative problem solving may not be applicable in everyday classroom
contexts. For example, the everyday classroom context is complicated, and includes variations
that are influenced by children’s in-the-moment experiences, cultural differences, as well as
teacher’s pedagogical decision-making. While it is worthwhile that we call upon and reference
previous research on children’s cooperative problem solving during play, it is important that we
continue to explore this topic with new approaches and during children’s everyday play episodes.
For example, while the components of cooperative behavior described above may be evidenced
in children’s everyday classroom spaces, it is also possible that new or different components
would emerge when our methodological lens is one of studying the child in situ.
Among the studies, only two included teachers as secondary participants. Bay-Hinitz,
Peterson, and Quilitch (1994) interviewed teachers’ beliefs about cooperative and competitive
games that were implemented by researchers, and LeJeune (1994) asked teachers to complete a
survey to measure their responses toward the impact of the games on children’s behaviors.
However, none of the studies investigated teachers’ beliefs and related to their pedagogical
practices regarding children’s cooperative problem solving during play. Teachers’ beliefs about
what is important in children’s learning and development and their decisions for allowing them
to engage in a range of play episodes or materials not only reflects on the uniqueness of their
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classroom settings, but also further affects children’s language development, problem solving,
and social interactions (Cuffaro, 1995; Dewey, 1902, 1938/1963/1997; Pellegrini & Gustafson,
2005). Therefore, there is a need to investigate teachers’ perspectives about children’s
cooperative problem solving during play as well as their practices of supporting children while
interpreting the variations of children’s cooperative problem solving in different classroom
settings.
From a cross-cultural perspective, the eight studies focused only on children in Western
cultures. Thus, the findings are limited, because there is no evidence of how or whether
children’s cultural contexts (e.g., Asian culture) would reveal similar patterns of cooperative
problem solving as those by children in the West. Therefore, cross-cultural studies are needed in
this field of research in early childhood education in order to provide more global understandings
of children’s developmental characteristics of cooperative problem solving.
Limitations
Although this study conducted a saturated literature review regarding children’s
cooperative problem solving during play, there is a limitation in the study methodology. Based
on the initial search procedure, there were 453 studies. Among 453 studies, three of them were
unavailable, and 13 were written in in a language other than English . Hence, these 16 studies
were excluded from the final analysis. Thus, there is a possibility that one or more of these might
investigate children’s cooperative problem solving during play in everyday classroom settings,
within and/or across cultures. Therefore, the generalization of the PRISR results should be
considered with caution.
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Implications for Research and Practice
This study has provided an historical background of research on children’s cooperative
behaviors, in particular, cooperative problem solving behaviors, during play since 1968 as well
as the limitations of research methodologies of previous research in this area. The implications
include the need for future empirical research to investigate children’s cooperative problem
solving (a) during play, (b) in everyday preschool classroom contexts, and (c) in cross-cultural
contexts. Further, there is a need for future research focused on the relationship between
teachers’ beliefs and their pedagogical decision-making related to supporting children’s
cooperative problem solving.
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79

4

Kanayama, M.,
Hidaka, H.,
Nishimoto, F.,
Watanabe, T., &
Sato, S. (2000)
[Japanese]
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videotaped during 2 10-trial sessions of the
marble pull game. Cooperative vs competitive
behaviors were assessed. Regression analysis
was performed.

6

Mucha, G.,
Mucha, K., &
Krenauer, M.
(1979) [German]

In a study with 160 children in 2 age groups
(20–36 mo and 37–48 mo), the use of
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phase, Ss worked again in cooperative play,
some individually and some in groups of 2 or 3,
obliging them to coordinate their actions.
Finally, Ss were again observed individually.
Results show that the differences between the 2
sociocultural levels tended to disappear,
although a difference reappeared between 5–6
yrs. It is suggested that the decrease of the

Experimental Aggressive and
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difference may be attributed to the work in
common that the children had carried out. Based
on a psycho-sociological theory of cognitive
development, a progressive autonomy in this
development can be observed based on an initial
social interdependency. From a sociological
point of view, the differences normally observed
can be attributed, at least partly, to the fact that
the methodology currently in use is based on an
individualistic epistemology, completely
ignoring the psychosocial conditions of the
cognitive development.
8

Oh-Uchi, A., &
Sakurai, S.
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and the relations between nonsocial play and
assertive skills, solitarysocial skills and problem behavior for boys (N =
passive behavior,
50) and girls (N = 35) in 2-year-course
solitary-active behavior,
kindergartens. Children's nonsocial play was
cooperative skills, and
observed immediately upon their entering
carelessness/hyperactivity
kindergarten (Time 1) and 6 months later (Time
2). Their social skills and problem behavior
were rated by their teachers at Time 1, Time 2,
and just before graduation (Time 3). The results
revealed that the rate of reticent behavior
decreased from Time 1 to Time 2. Reticent
behavior was negatively related to assertive
skills in both the boys and the girls. Solitarypassive behavior at Time 2 was related to low
cooperative skills and high
carelessness/hyperactivity for the girls, and
predicted low assertive skills at Time 3 for the
boys. There were no significant relationships to
solitary-active behavior at the same point in
time. However, one of them at Time 1 predicted
subsequent low assertive skills for the boys, and
one at Time 2 predicted externalizing problem
behavior at Time 3 for the girls.
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Sato, S., Sato,
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[Japanese]

Conducted social skills training using the
Experimental Cooperative play and
coaching method and token economy method
positive behavior
combined. Ss were 2 kindergartners displaying
aggressiveness and disruptive behavior. Nine
training sessions were conducted to promote
rule-following behavior and appropriate social
interaction with peers. Training effects were
assessed right after training and 1 mo later. For
1 S, the rate of cooperative play during a free
play session, an indicator of the generalization
effect of skills training, was assessed. The
incidence of positive behavior modification was
evaluated.

10 Shinako, T.,
Toshitaka, T.,
Hiraku, I.,

This study examined the process by which
Experimental Quality of peer
relationships among peers become closer, and
relationship
the effect of these relationships on strategies for
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Katsutoshi, K.,
& Tatsuya, K.
(2011)
[Japanese]

sharing candy when conflicts could easily occur.
Children ages 5 ( n = 48) and 6 years ( n = 52)
were grouped in same-sex and same-aged sets
of four children unfamiliar with one another.
Peer interactions were observed through a series
of play sessions under a caregiving scenario,
whereby the caregiver conducted systematic
observations of the children. The results showed
that the quality of peer relationships assessed
over two sessions by observations of children's
free play progressed to higher levels of quality
between the first session and the second. In the
first session, peer interactions among the four
group members were rarely observed. In the
second session, however, the movement and
pretend play of 5-year old groups of four
became synchronized, and 6-years old groups
often structured their complex social pretend
play sequences based on a common theme and
rules. When asked to share candy, 6-year olds
who had engaged in complex and cooperative
play in the second free play session were more
likely to interact with each other than those who
had not engaged in such play.

11 Smirnova, R. A. Divided preschoolers into 3 age groups to
Experimental Behaviors occurred
(1981) [Russian] investigate their psychological motive for
during the cooperation
affection within peer groups. During
with the tester
cooperative social activity 1 child in each group,
functioning as the trusted individual (TI), was
taken into the tester's confidence and was
instructed to praise other Ss or to engage them
in collaborative play. The TI's behavior was
evaluated on cooperation with the tester,
implementation of the tester's instructions,
reaction to the tester's instructions, and
dynamics of TI's behavior during the
experiment. At the end of each series of
experiments non-TIs rated their preference of
the various programs contained within the
experiment. Even though different individuals
functioned as the TI, the non-TI Ss preferred all
programs where the TI had praised them.
Results indicate that preschoolers satisfy their
most important social need (i.e., the need for
affection) in peer groups.
12 Sturzbecher, D. Studied ways of teaching preschool children
Experimental Cooperative play
(1990) [German] (aged 4–5 yrs) cooperative play behavior. These
behavior
behaviors were defined to include ability to
recognize and consider intention, emotions, and
the partners' level of information. Cooperation
was influenced significantly via puppet shows,
role playing, and cooperating on a ropewalk.
Analysis of effectiveness of these training
methods was demonstrated by studying groups
with and without such training, and it is argued
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that teaching the preschoolers via the described
methods increased cooperation significantly. It
is concluded following specific descriptions that
learning of cooperation furthers other specific
learning goals in preparation for beginning
academic curricula.
13 Viana, K. M. P.,
& Pedrosa, M. I.
(2014)
[Portuguese]

Children between 19 and 31 months of age from Naturalistic Cooperative coordinated
a daycare center in the Metropolitan region of
Observation action including
Recife were video recorded in order to identify
imitation, complementary
their most frequent strategy to initiate and
actions, verbal language
maintain a cooperative coordinated action as
well as to reflect about their ability of sharing
intentions with peers. Through a qualitative
analysis of play episodes in two different
conditions (big group and triplet group), one
may conclude imitation is the main strategy to
engage in a cooperative coordinated action. Yet
the children have also used complementary
actions and verbal language to build up this type
of play. The data highlighted children's skills of
understanding others as an intentional agent
while negotiating and coordinating a common
topic of play. Child-child interactions appear as
an instigator of the constant use of such
abilities.
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Chapter 3. Understanding Preschool Children’s Cooperative Problem Solving during Play
in Everyday Classroom Contexts: China and the US
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Abstract
There is a value in studying children’s cooperative problem solving during play in different
cultures. Increasingly, our children will grow up in a global context that requires the skills,
dispositions and knowledge to work with others to solve problems that are relevant to people
from diverse countries. There are key theoretical tenets that support that children construct their
own knowledge during play through the exploration with different types of materials (Piaget,
1951) and develop cooperative problem solving skills with peers through social interactions
(Vygotsky, 1978). Previous research regarding children’s cooperative problem solving during
play is dominated by experimental designs in reframed settings and conducted in Western
cultures. An experimental approach has often been disputed since children are more likely to
show their dynamic and complex problem solving skills outside of the laboratory (Cole, 1975;
Cole, Hood, & McDermott, 1978; Gladwin, 1970; Lave, 1988; Rogoff & Morelli, 1997;
Scribner, 1976). Therefore, this cross-cultural study was designed to conduct 10 months of field
work in a Chinese kindergarten and US preschool center during play as part of young children’s
everyday classroom experiences. Sources of data include (a) the video recordings of 16, fourand five-year-old children and (b) researcher’s field notes and research journal entries.
Particularly, children’s 60-minute footage was used as the quantitative data and analyzed using
MANOVA and ANOVA, and field notes and research journal entries were analyzed using
qualitative content analysis (Hsieh & Shannon, 2005). Quantitative findings suggest that: (a)
there were cultural and gender differences in children’s engagement in types of play
(constructive play, fantasy play, and rough-and-tumble play), and (b) there were cultural and
gender differences in children’s cooperative problem solving experiences (debating and
mentoring) during play. However, no age differences were identified either in children’s
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engagement in types of play or cooperative problem solving. Qualitative findings provide
contextual understanding of (a) teachers’ beliefs about the impact of age and gender on
children’s engagement in a particular type of play and cooperative problem solving, and (b)
teachers’ decision on play space, play materials, and play schedule for supporting children’s
needs and interests and their successful transition to elementary school. There are expectations
that this study will contribute to the field of early childhood education (ECE) as well as public
education in which teachers are increasingly challenged to draw upon a deeper understanding of
the range of children’s cultural heritages, identities, and ways of learning with others.
Introduction
Children who live in the United States and China are in one of the most powerful nations
in terms of economic, cultural, political, and military dominance (Stewart, 2012). This global
position continually draws upon competent citizens who are able to cooperate with other people
not only within the nation but also across a wide range of countries in order to solve national and
global issues (e.g., global warming, pollution, and economic collapse). Cooperative problem
solving can be viewed as a process in which two or more people work together by coordinating
their individual perspectives and investigating new solutions to solve a shared problem (Ashley
& Tomasello, 1998). The skill of cooperative problem solving should be valued and encouraged
to develop in our field early childhood education since children need the skill to solve problems
that are no longer unique to their own particular culture but also relevant to people from other
countries. It has been shown that preschool-aged children show abilities to solve problems with
peers through social interactions (e.g., negotiations and discourse) (Brownell, Ramani, &
Zerwas, 2006; Chen, 2003; Eckerman & Peterman, 2001; Hamann, Warneken, & Tomasello,
2012; Siegler & Jenkins, 1989; Warneken, Chen, & Tomasello, 2006). Their peer interactions
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often occur during play in which children engage in a self-motivated and self-chosen activity that
is enjoyable and actively engaging (Rubin, Fein, & Vandenberg, 1983).
Preschool children engage in various play episodes during their daily lives, and play has a
positive impact on their development. From the perspective of neuroscience, it has been
suggested that as children engage in more play in their earlier years of lives, they are more likely
to develop complex neural structures that equip them with abilities to engage in more complex
play later (Frost, Wortham, & Reifel, 2008). Play provides various stimuli to children’s brain
development, and children gradually show more engagement in task analysis, problem solving,
negotiation, and discourse mediated by social and cultural norms (Frost, 1992). Hence, play
promotes children’s development of “mental and emotional mastery and cooperation and
leadership skills” (Frost, Wortham, & Reifel, 2008, p. 68). From a theoretical perspective, the
role of play in children’s development of cooperative problem solving is also valued. During
play, children construct their own knowledge through exploring different types of play materials
(Piaget, 1951) as well as developing problem solving skills with peers through social interactions
(Vygotsky, 1978). In particular, play can be viewed as a context that promotes children’s
cooperative problem solving (Ames & Murray, 1982; Azmitia & Montgomery, 1993; Blaye,
Light, Joiner, & Sheldon, 1991; Damon & Killen, 1982; Doise & Mugny, 1984; Fawcett &
Garton, 2005; Golbeck, 1998; Kruger, 1992; Light & Glachan, 1985; Phelps & Damon, 1989;
Schulz & Bonawitz, 2007; Teasley, 1995; Tudge, Winterhoff, & Hogan, 1996; Walker, 1983;
Yarrow & Topping, 2001).
The nature of play is complex, and its complexity requires researchers to understand
children’s play through studies that situate them in their cultures, as well as local communities
(Goncu & Vadeboncoeur, 2016). Children’s play often occurs in a social context that coexists
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within classroom cultures in which children’s behaviors are enculturated to be the social norms
that are shaped by teachers’ pedagogical beliefs and practices (Heath, 1983; Van Hoorn, Nourot,
Scales, & Alward, 2011). Teachers with different cultural experiences have diverse beliefs about
what is important in children’s learning and development, and these beliefs often influence and
inform their decisions on a wide range of decisions including the creation of classroom settings,
the selection of materials, and the time frames provided for children’s play (Cuffaro, 1995;
Dewey, 1902, 1938/1963/1997).
Previous experimental research has revealed the impact of a range of factors on
children’s cooperative behaviors during play, including types of games (i.e., cooperative and
competitive games), types of materials (i.e., aggressive toys, nurturant, and neutral toys), pretend
play, and physical settings (Bay-Hinitz, Peterson, & Quilitch, 1994; Caulfield, 2002; LeJuene,
1994; Liebenau, 1993; Ramani, 2012; Read, 1996; Verba, 1993; Vriens-van Hoogdalem, de
Haan, & Boom, 2015; see Chapter 2). These findings were all situated in Western cultures in
experimental settings, dominated by researchers’ manipulation of contexts and play activities.
Such experimental designs have often been disputed by other researchers since children are more
likely to show their dynamic and complex problem solving skills outside of a laboratory setting
(Cole, 1975; Cole, Hood, & McDermott, 1978; Gladwin, 1970; Lave, 1988; Rogoff & Morelli,
1997; Scribner, 1976). For example, it has been found that there are cultural differences in
children’s cooperation as well as play through ethnographic studies, and these differences
suggest researchers should be mindful not to overgeneralize how children engage in cooperative
problem solving during play across different cultural contexts (Goncu & Vadeboncoeur, 2016;
Madsen & Shapira, 1970; Rogoff, 2003; Shapira & Madsen, 1969). Therefore, scholars in the
field of children’s cooperative problem solving during play need to ponder the impact of (a)
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everyday classroom contexts and (b) cultures on children. The over-arching goals of this study
include (a) the creation of a methodology that is sensitive to the study of children’s cooperative
problem solving during play in two cultures and (b) the design of a protocol for identifying the
possible variation in patterns of children’s engagement cooperative problem solving during play
in two cultures using a developmental lens. Only a part of the data (16 children’s footage from a
total of 43 children) were analyzed due to the limited time with this demanding analysis. These
data were generated during a 10-month field work in Chinese and US preschool centers that
included the integration of ethnographic informed focal-child observations and video-stimulated
recall teacher interviews.
Literature Review
Theoretical Underpinnings
Cognitive development theory (Piaget, 1983; Piaget & Inhelder, 1962) and sociocultural
theory (Vygotsky, 1978) serve as the underpinning of studying and understanding children’s
development of cooperative problem solving during play. Play is viewed as a pleasurable and
spontaneous activity that children engage in during their daily lives (Piaget, 1951). It can be
viewed as a tool to promote children’s construction of new knowledge through the process of
assimilation as a way to bring their experiences into play episodes to learn new things (Piaget,
1951, 1983). Consequently, as children make mental accommodations for new knowledge, they
slowly begin to adapt their behaviors, incorporating new ways of coming to know into their
everyday experiences. Piaget’s (1983) theory helps explain the process of mental changes and
the emergence of new behaviors that play enables among young children. A continual trial and
error exchange among peers is one of the most efficient avenues through which children gain a
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sense of control of their behaviors and environments that include solving problems and
mastering new skills.
It is supported that children can use different symbols to represent their thoughts and
experiences through the engagement of various play materials (Piaget, 1951). Piagetian stage
theory includes that between two and seven years of age children often show their abilities to use
imagination and construct their knowledge during symbolic play. For example, children may
pretend a block is a car, a pencil is a magic stick, or a doll is a real baby. Indeed, more recent
studies have shown that symbolic play begins before age two among many children. Through the
engagement of this symbolic play, children have an opportunity to develop their “symbolic
function, their thinking, memory, imagination, speech, creativity, and all other cognitive
functions” (Petrovic-Soco, 2014, p. 236). Particularly, play materials during symbolic play act as
mediational tools for children to learn a language, to solve a problem, and engage in social
interactions, motivate them to explore, discover, and develop new understandings of their world
(Cheyne & Rubin, 1983; Garvey, 1990; Heidemann & Hewitt, 2010; Moyles, 1989; Paley, 1993;
Pellegrini & Gustafson, 2005; Rubin, Watson, & Jambor, 1978; Schulz & Bonawitz, 2007;
Smith, 2005; Vandenburg, 1980).
In his later work, Piaget (1951) suggested that peer interactions occurring during play
often promote children’s learning, practice, and development of cognitive abilities and skills (p.
257). Preschool children’s degree of egocentrism, described as the difficulty perceiving an event
from another’s perspective, is believed to complicate their abilities to consider others’ ideas
(Piaget, 1932). Thus, engaging in cooperative problem solving during play can promote
children’s understandings of other’s perspectives in order to reach a joint solution and resolve
conflicts (Paley, 2004; Ramani, 2012; Tomasello, 2009).
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This shared understanding and consensus between a child and her peers was also studied
by Vygotsky (1978), which he described as intersubjectivity. Intersubjectivity can be achieved
through negotiations with others and self-regulation of our own thoughts and behaviors in order
to solve a shared problem (Vygotsky, 1978). Particularly in play contexts, children confront
many problems and conflicts in their daily play experiences. Being exposed to this context,
comprised of same age or near same age peers, often allows children to share their thoughts,
understand peers’ different perspectives, and solve conflicts through regulating their needs and
behaviors.
Vygotsky (1978) viewed play as a created, imaginary experience for children not only to
fulfill their unrealizable desires, that are not satisfied in a real world, but also to practice and
develop their problem solving skills with advanced peers (p. 93). Vygotsky suggested that “in
play, a child is always above his average age, above his daily behavior; in play, it is as though he
were a head taller than himself” (1978, p. 102). In other words, through play, children continue
to learn and develop within their zones of proximal development (ZPDs), which are defined as
the “distance between the actual developmental level as determined by independent problem
solving and the level of potential development as determined through problem solving under
adult guidance or in collaboration with more capable peers” (1978, p. 86). In particular, playing
with advanced peers promotes children’s potentials to challenge complex problems, internalize
the skills learned from the interactions, and apply them to solve future problems. This process of
transformation relates to what Rogoff (1995) has termed, participatory appropriation, when “the
process by which individuals transform their understanding of and responsibility for activities
through their own participation” (p. 150). Through this process, children and playmates are not
only actively engaged and interdependent with each other but also assume dynamic roles (e.g.,
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observer, listener, and scaffolder) that are relevant to different problem situations. Through
cooperating with advanced peers, children can observe and model peers’ verbal and nonverbal
behaviors (Rogoff, 1990) and learn how to use materials, define problems, and solve problems in
different ways (Ramani & Brownell, 2014; Sylva, Bruner, & Genova, 1976). These
understanding and learned skills can be applied to solve future problems.
Play
The role of play in children’s learning and development has been formally studied since
at least the eighteenth century (Rubin, Fein, & Vandenberg, 1983). This historical trajectory
extends back to the emergence of the surplus energy theory prior to contemporary theories such
as cognitive development and sociocultural theories. In the early years, play was viewed as an
outcome of children’s excess energy since they did not need to consume too much for their
survival (Schiller, 1795/1967). Later, play was perceived as “children’s work” in which children
use play materials as tools to learn about their world, themselves, and others (Montessori,
1948/2007). Many theorists attempted to explain the origins of children play and its impact on
children’s development of physical, cognitive, socio-emotional as well as their psychological
wellbeing (e.g., Erikson, 1940 – 1977; Freud, S., 1955 - 1961; Freud, A., 1964; Groos, 1901;
Hall, 1920; Patrick, 1916; Piaget, 1951; Schiller, 1795/1967; Spencer, 1873; Vygotsky, 1978).
Nevertheless, play is so complex that there is no definitive agreement on the definition of play.
The nature of play. Even though the nature of play is complex, many researchers
endeavor to perceive it based on the perspectives of the physical, causal, functional, and
psychological aspects of play (Pellegrini, 2009; Rubin, Fein, & Vandenberg, 1983). Play
includes children’s muscle and body movements such as “play face, soft-hit, alternating roles,
run, jump, and incomplete or disrupted sequences of functional behavior” (Pellegrini, 2009, p.
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12). As the physical movements (e.g., run, jump, and hit) can be easily distinguished, so is the
play face. Play face is described as a happy face (e.g., smile, laugh, and giggle), and humans
have no difficulty identifying whether people are happy or sad by observing their facial
expressions. Children’s play occurs more often when children are in plentiful and safe
environments rather than when they experience hunger or danger (Burghardt, 2005; Rubin, Fein,
& Vandenberg 1983). Their play behaviors are often viewed as pleasurable and resemble
functional behaviors but without functional purpose. For example, children may make a castle
with sand without an actual purpose of living in the castle. Although the nature of play is
interpreted with composite perspectives, its most important feature is that play should be a selfmotivated, self-chosen, enjoyable, and an actively engaged activity (Rubin, Fein, & Vandenberg,
1983). This definition of play is used in this study since it reflects both Western and Asian
perspectives on play.
This definition of play has been widely used in Western cultures as well as Asian cultures
such as China (e.g., Lu, 2010; Yang, Zou, & Bergen, 1995; Wang & Lam, 2017). For instance,
Wang and Lam (2017) in their qualitative study defined free play as “play activities that are
freely chosen by children,” and this definition was adapted from Garvey’s work (1991).
Resembling the Western definition of play, Chinese scholars view free play as child-initiated
activities that are:
[…] solely motivated by inner forces, such as children’s own curiosity and/or pursuit for
pleasure, manifesting itself without the encouragement or even involvement of the
teachers. (Wang & Lam, 2017, p. 29)

93

Hence, the definition of play used in this study has been equivalently used by both Western and
Asian scholars. Further, Asian scholars also adopted the categorization of play that developed in
the West to investigate children’s engagement in different types of play.
The forms of play. Play is categorized variously, including (a) social forms of play
(Parten, 1932), (b) cognitive forms of play (Piaget, 1950, Smilansky, 1968) and (c) rough-andtumble play (Aldis, 1975; Humphreys & Smith, 1984). Parten (1932) observed children during
their free-play period which was described as the period that children were permitted to play
with peers and materials with which they wanted to play, “or with none at all” as they desired (p.
248). In this period, teachers could provide a few suggestions to children “but are in sight of the
children in order to help settle any problems that may arise” (p. 248). Through observations,
Parten identified six types of play that include: (a) unoccupied behavior, (b) onlooker, (c) solitary
play, (d) parallel play, (e) associate play, and (f) cooperative play. Children show the unoccupied
behavior when they show physical movements without engaging in play. Onlooker play occurs
when children interact with peers but without actually engaging in peers’ play. Solitary play
occurs when children play alone without any direct interaction with peers. Parallel play occurs
when children play alone in activity or use play materials that are similar to their peers’ close by
them. Associative play occurs when children engage in a common activity with peers yet do not
typically share a goal or make a mutual contribution to solve a problem or complete a task.
Cooperative play occurs when children have a shared goal and mutually contribute to solve a
problem. Parten found that children engaged in more cooperative play as they became older.
Specifically, children who were approximately two-year-old tended to be more engaged in
solitary, onlooker, and parallel play, but also engaged in periodic cooperative play. Starting
around the age of 3, children were increasingly more engaged in cooperative play. Following
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Parten’s study, many researchers continued to extend their focus to children’s different patterns
of social types of play across different age periods, genders, socioeconomic status (low-, mid-,
and high-SES), play context (playground, classroom, and home), and cultures (Western and
Asian cultures and cross-cultures), as well as its impact on children’s social and cognitive
development (e.g., aggressive behavior, cooperative behaviors, and theory of mind) (e.g.,
Anderson, 2000, Ausch, 1993; Barbu, Cabanes, & Le Maner-Idrissi, 2011; Barnes, 1971; Chen,
2006; Dyer & Moneta, 2006; Farran & Son-Yarbrough, 2001; Grinder, 1994; Lim & Honig,
1997; Merino, 2009; Roopnarine et al., 1992; Rubin, 1977; Steenbeek, van der Aalsvoort, & van
Geert, 2014).
Regarding the cognitive forms of play, Piaget is considered as a pioneer in this field.
Piaget (1951) differentiated children’s play as practice play, symbolic play, and games with
rules. Practice play is perceived as non-goal oriented actions with materials, that are behaviors
that infant-aged children often engage in (e.g., banging and dropping). As children become older
(between two and seven years old), they start to use symbols to represent their thoughts and
experiences through engaging in various play materials, in which play is defined as symbolic.
Also, older children become engaged in rule-governed games (game with rules) more frequently
than when they were young.
Referring to Piaget’s work, Smilansky (1968) classified four types of play, that include:
(a) functional play: children’s physical movements with or without objects (e.g., running,
jumping, and stacking objects), (b) constructive play: children’s uses of objects (e.g., blocks,
Legos, sand, and clay) for organizing or making something in a goal-oriented way, (c)
fantasy/symbolic play: children’s role playing or make-believe play such as pretending to be a
parent or using a block of wood as a car, and (d) games with rules: children play games with
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peers following implicit or negotiated rules such as Mother-May-I and Duck-Duck-Goose.
Smilansky’s classification of play is often used in the current research field, suggesting that
children’s engagement in each type of play varies by age as well as gender. For children aged
from one to six, they become engaged in less functional play and more constructive play, game
with rules and fantasy play across time. At one to two years, children often engage in more
functional play compared with other types of play (Sponseller & Jaworski, 1979). Between three
and five years, children become engaged in more constructive play and fantasy play although
they still engage in functional play (Hetherington, Cox, & Cox, 1979; Johnson & Ershler, 1980;
Rubin, Maioni, & Hornung, 1976; Rubin, Watson, & Jambor, 1978; Sponseller & Jaworski,
1979). As children become older, around six years of age, the frequency of engaging in game
with rules increases (Eifermann, 1971).
Rough-and-tumble play was neglected until researchers revived children’s developmental
trends as well as functions in this type of play (e.g., Aldis, 1975; Blurton-Jones, 1972;
Humphreys & Smith, 1984). Pellegrini (1987), a contemporary scholar in rough-and-tumble play
research, described it as children’s engagement in an activity that resembles play fighting (e.g.,
wrestle, chase, and flee). Rough-and-tumble play often occurs in children’s outdoor play or on
school playgrounds (e.g., Haywood, Rothenberg, & Beasley, 1974; Humphreys & Smith, 1984;
Smith & Hagan, 1980), whereas it also occurs during fantasy play or in dress-up play areas in
classrooms than when they were in other play areas (Bjorklund & Pellegrini, 2002; Pellegrini,
1984). Further, children who are between three and five years of age become engaged in more
rough-and-tumble play although they still engage in other types of play (Hetherington, Cox, &
Cox, 1979; Johnson & Ershler, 1980; Logue & Harvey, 2009; Rubin, Maioni, & Hornung, 1976;
Rubin, Watson, & Jambor, 1978; Sponseller & Jaworski, 1979; Storli & Sandseter, 2015).
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Additionally, it has been implied that boys are more likely to engage in rough-and-tumble play
than girls, and this phenomenon has been shown across cultures (Blurton-Jones, 1972, 1976;
Blurton-Jones & Konner, 1973; Brindley, Clarke, Hutt, Robinson, & Wethli, 1973; Smith, 1973;
Smith & Connolly, 1972, 1980; Whiting & Edwards, 1973).
These categorizations of play evolved in the West were often adopted by Asian scholars
to study children’s different forms of play. For instance, Lim and Honig (1997) applied
Piaget’s/Smilansky’s and Parten’s categorizations to measure Singapore preschool children’s
level of engagement in each type of play in their home and school contexts. They found that
children engaged in more dramatic, associative, and cooperative play in school contexts than
home contexts, and they engaged in more functional play and parallel play in home contexts than
in school contexts. Similarly, Yang, Zou, and Bergen (1995) adapted Piaget’s and Parten’s
categorizations to study Chinese and US preschool children’s cognitive and social forms of play.
They found that US children engaged in more practice, solitary, and parallel play than the
Chinese, whereas Chinese children engaged in more symbolic, games with rules, associative, and
cooperative play than the US. In a study designed to investigate Korean children’s play
complexity (e.g., parallel, parallel aware, and simple social play), Kim (2001) used Howes’ Peer
Play Scale (Howes & Matheson, 1992) to measure the complexity in class sizes of 20, 30, and 40
children. She found that there were no significant differences in play complexity across different
class sizes. Although scholars across cultures found there were cultural differences in children’s
engagement in different types of play, Asian scholars often adapted Western categorizations of
play to study the children in their culture. Therefore, this adaptation also provides a rationale to
guide the researcher to adopt a Western categorization of play (cognitive forms of play and
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rough-and-tumble play) to study Chinese and US preschool children’s engagement in play in this
study.
Gender and play. Preschool-aged children’s preferences to engage in a particular type of
play reflects gender differences. Some researchers suggest that boys engage in more constructive
play than girls (play with vehicles, blocks, and other construction materials), whereas girls
engage in more fantasy play than boys (play with dolls and domestic materials) (Benjamin, 1932;
Berenbaum, Martin, & Ruble, 2008; Eisenberg, Murray, & Hite, 1982; Fagot, 1974; Farrell,
1957; Fein, Johnson, Kosson, Stork, & Wasserman, 1975; Honzik, 1951; Ruble, Martin, &
Berenbaum, 2006; Sutton-Smith, 1979a, 1979b; Tauber, 1979; Tizard, Philps, & Plewis, 1976).
These gender differences are also reported by Chinese scholars in their study (Yu, Winter, &
Xie, 2010). Children’s different preferences in a particular type of play are often associated with
their learning experiences about how to “behave, think, and feel” as “normal” males or females
through interactions with parents, teachers, peers, and others around them in their own societies
(Goble, Martin, Hanish, & Fabes, 2012; MacNaughton, 1997, p. 63). For instance, Chen and Rao
(2011) discussed that teachers’ interactions with children in Hong Kong’s kindergartens in China
often reflected their traditional beliefs about gender differences, and they found that the teachers
often used gender labels, segregated boys and girls, and expected children to show “desirable
classroom behaviors to gender groups” (p. 112). These beliefs about gender differences might
explain one of their findings that Chinese boys in their study preferred masculine activity and
girls preferred feminine activity (2011). Further, MacNaughton (1997) explored the effect of
power relations in children’s gender-typed play. She found that the block play area was often
viewed as “masculinist” space in which boys often showed their power to dominate whom could
access in this area. When this space is dominated by boys who often practiced their masculine
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behaviors (e.g., physical or aggressive behaviors), girls preferred the fantasy play area which was
often viewed as “feminine” space that they could dominate.
Moreover, previous research suggests that children’s play partners’ gender and their
interactions with teachers also influenced children’s engagement in gender-typed play (e.g.,
masculine and feminine activities). Fabes, Martin, and Harnish (2003) found that girls who
played with boys engaged in fewer feminine-related activities than the girls who played with a
mixed-gender group, and the boys who played with girls engaged in more masculine-related
activities than the boys who played with a mix-gender group. Further, teachers’ presence in
children’s play areas also influenced children’s activity preferences (Oettingen, 1985; Tomes,
1995). Particularly, Goble, Martin, Hanish, and Fabes (2012) found that girls with teachers’
present in their play area engaged in fewer feminine and masculine activities than the girls who
played alone, whereas boys who played in the presence of their teachers’ were engaged in more
feminine and fewer masculine activities than the boys who played alone. These gender
differences in a particular type of play could influence children’s different experiences of
practicing the skills of cooperative problems solving.
Cooperative Problem Solving
Cooperative problem solving can be viewed as a process in which two or more children
work together by coordinating their individual perspectives and investigating new solutions to
solve a shared problem (Ashley & Tomasello, 1998). Cooperative problem solving can be
viewed as “an important subset” of cooperation which comprises a process that “two or more
children coordinating their behavior in some mutually satisfying way” (p. 144). Particularly,
cooperative problem solving often requires children to bring their solitary problem solving skills
and their social skills for forming mutual goals and resolving conflicts together. Establishing
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mutual goals is a complex process since it demands not only partners’ mutual understanding
about goals but also their mutual commitment to accomplish the goals (Ramani & Brownell,
2014). Normally, mutual goals can be achieved through verbal and nonverbal interactions (e.g.,
negotiation and establishing and maintaining mutual goals) with partners. Through appropriate
interactions, children often understand each other’s intention and modify their behaviors for
achieving certain goals (Bjork-Willen, 2007; Brownell & Carriger, 1990; Eckerman & Didow,
1996; Pellegrini, 2009).
Preschool children’s cooperative problem solving has been studied by many Western
scholars, whereas only a few scholars in China have studied in this field. Similar to Ashley’s and
Tomasello’s (1998) definition of cooperation, Chinese scholars also perceive that children need
to engage in cooperative behaviors and verbal exchanges to accomplish a shared goal in the
process of cooperation, and they believed that cooperative behaviors are comprised with various
positive behaviors such as helping and sharing. For instance, Li, Zhang, and Dai (2000) used an
experimental approach to investigate preschool children’s levels of cooperation. They described
cooperation as a process in which t individuals coordinate their behaviors in order to accomplish
a shared goal. Yu (2007) used an observational approach to investigate preschool children’s
different patterns of cooperative behaviors. Particularly, Yu used the term peer cooperation and
described it as a process that two or more children coordinate their behaviors and ideas to
accomplish a shared goal. Unlike the scholars noted above, Chen, Chen, Li, and Wang (2009)
only defined cooperative behaviors operationally in order to measure the impact of behavioral
inhibition on Chinese children’s cooperative behaviors. They identified cooperative behaviors
included (a) cooperation (“verbally or nonverbally agreeing to help, share, or play upon request
of another child), (b) polite actions (“making a polite response […] after receiving help,” or
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“saying sorry after accidentally knocking over another child’s castle”), and (c) friendly
comments and behaviors (“compliments to another child or positive comments”) (p. 1696). In
this study, the conceptual definitions of cooperative problem solving used by US and Chinese
scholars share a similarity, whereas the operational definition is developed based on the data
analysis of children’s behaviors in the Chinese and US preschools centers in order to identify the
equivalent meaning of cooperative problem solving.
Conflicts and discussions that occur during cooperative problem solving are vital
mechanisms for promoting children’s learning. Nevertheless, the efficiency of conflicts on
cooperative problem solving may vary depending on children’s developmental status. Young
children often reveal egocentric viewpoints that challenge them from considering the
perspectives of others (Piaget, 1932). Young children may experience more difficulty negotiating
a mutual goal or even agreeing upon a joint solution compared to older children because of their
ongoing development in self-regulation, communication with others, and/or resolving conflicts
(Azmitia, 1996; Azmitia & Perlmutter, 1989; Cannella, 1992). Thus, conflicts can be a
distraction as well as an opportunity for preschool children’s development during cooperation
(Kochanska, Coy, & Murray, 2001; Kopp, 1989; Ramani, Brownell, & Campbell, 2010).
Rather than learning from conflicts, preschool children are more likely to learn and solve
problems through observational learning and guidance. Although preschool children may find it
challenging to resolve conflicts independently, they do show an ability to assist less advanced
peers, for instance, modeling a solution or offering guidance (Johnson-Pynn & Nisbet, 2002). In
some joint cognitive activities, children aged three and four have been shown to help their less
advanced partners through modeling or doing for them and even through giving simple
information and directions to them (Musatti, Verba, & Mayer, 1994; Verba, 199). Meanwhile,
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observing advanced partners allows less advanced peers to internalize learned problem solving
strategies (Verba, 1998; Ramani & Brownell, 2014).
From a developmental perspective, it has been supported that children aged four and five
do show cooperative problem solving behaviors (e.g., Ramani, 2012). Previous research of
children’s cooperative problem solving has often focused more heavily on elementary-aged
children and young adults, with little research on preschool-aged children (e.g., Azmitia, 1988;
Azmitia & Hesser, 1993; Duran & Gauvain, 1993). Nevertheless, researchers have found that
preschool children show abilities to use problem solving strategies, that included attention
directing, suggesting, explaining, and demonstrating during cooperation.
Children’s Cooperative Problem Solving during Play
The role of play in children’s development of cooperative problem solving has been
identified by many research studies focused on children’s cooperative problem solving during
play conducted in experimental settings (e.g., Bay-Hinitz, Peterson, & Quilitch, 1994; Caulfield,
2002; LeJuene, 1994; Liebenau, 1993; Ramani, 2012; Read, 1996; Verba, 1993; Vriens-van
Hoogdalem, de Haan, & Boom, 2015; see Chapter 2). The experimental findings support that
particular factors can influence children’s cooperative behaviors, including cooperative games,
play materials, play settings, and play spaces, as well as children’s gender and age.
Play-associated factors. Bay-Hinitz, Peterson, and Quilitch (1994) and LeJuene (1994)
asked teachers to implement designed, cooperative and competitive games in their classrooms,
and they found that children who engaged in cooperative games showed more cooperative
behaviors than children who engaged in competitive games. In the studies conducted by
Caulfield (2002) and Liebenau (1993), they provided children different play materials
(aggressive, nurturant, and neutral toys). Surprisingly, Caulfield found that children who played
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with aggressive toys (war toys) presented more cooperative behaviors than the children who
played with non-aggressive toys (e.g., pot, cooking spoon, and pan). Different with Caulfield’s
finding, Liebenau observed girls, and she found that the girls who played with aggressive toys
(toy soldiers and Ninja Turtles) showed less cooperative behaviors than the girls who played
with neutral toys. Also, the girls who played with neutral toys (puzzles) presented less
cooperative behaviors than the girls who played with nurturant toys (animals or doctors’ kits).
Further, Vriens-van Hoogdalem, de Haan, and Boom (2015) and Ramani (2012) found
that children who were in free play or child-centered play settings showed more cooperative
behaviors than the children who were in construction tasks or adult-directed settings. For
instance, Vriens-van Hoogdalem, de Haan, and Boom found that children with high language
abilities presented more complex cooperative behaviors in free play than in construction task
settings. In Ramani’s study (2012), she created child-centered play and adult-directed settings for
children and measured their cooperative problem solving behaviors. She found that the children
in the child-centered play settings presented more cooperative behaviors (suggestions, narration,
agreements, observations, and imitations) than the children in the adult-directed settings.
Different from other studies, Read (1996) investigated the impact of different play spaces on
children’s cooperative behaviors. She found that children demonstrated the highest level of
cooperative behaviors in two of four room conditions (i.e., higher ceiling with one red wall and
lower ceiling with all white walls). However, when the ceiling height and wall color were
changed simultaneously, there were no measurable differences in children’s cooperative
behaviors. From these studies, it has been shown that the structure of play settings, the role of
adults, and the physical attributes of play spaces influence children’s cooperative behaviors.
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Gender differences. Besides the impact of play-associated factors on children’s
cooperative problem solving, other studies have also investigated gender differences in
cooperative behaviors during play. LeJuene (1994) and Caulfield (2002) found that there were no
gender differences in the rates of cooperation during cooperative games and during engagement
with aggressive toys. Similarly, Li, Zhang, and Dai (2000) did not identify significant gender
differences in Chinese children’s cooperation. In contrast, Read (1996) found that boys, overall,
presented more cooperative behaviors than girls across different play spaces. Different to Read’s
findings, Chen, Chen, Li, and Wang (2009) found that girls presented more cooperative
behaviors during free play in an experimental room than boys. The study of gender differences in
children’s cooperative problem solving have continually remained an important topic of
investigation aimed at contributing new knowledge to the field of cross-cultural understandings
in young children’s play experiences.
Age difference. Children’s age is also associated with children’s cooperative problem
solving. Read (1996) has shown that five-year-old children across different play spaces showed
more cooperative behaviors than three-year old children. Ramani (2012) also revealed similar
findings that five-year-old children showed more cooperative behaviors and communication than
the four-year-olds, even though this finding was not statistically significant. From a
developmental perspective, it has been suggested that as children become older, by the age of
four or five, they start to show more complex cooperative problem solving skills such as
planning and monitoring their behaviors (Li, Zhang, & Dai, 2000; Siegler & Jenkins, 1989).
Experimental Settings Versus Everyday Preschool Classroom Settings
Previous experimental findings provide evidence that the types of games, play materials,
play settings, and play spaces, as well as child gender and age do influence children’s
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cooperative problem solving during play. Often, the strengths of an experimental approach are
acknowledged (e.g., identifying significant elements that influence children’s behaviors);
however, this approach is often criticized because “[…] the collateral learning, in such premature
structuring of experimentation is a diminishing of the child’s budding perception of self as a
source of power and ability” (Cuffaro, 1995, p. 81). As Dewey (1958) described, children’s
continuity of play as well as cooperative problem solving in their everyday classrooms can better
represent the wholeness where “every successive part flows freely, without seam and without
unfilled blanks, into what ensues” (p. 36).
Routinely, preschool children spend a long period of time playing, learning, and socially
interacting with peers and teachers in their classrooms in which the contexts are perceived as
more complex and dynamic than experimental settings. Preschool classroom contexts are
featured with “the process of exchange and negotiation – culture creating” among teachers and
children (Bruner, 1986, p. 132; Martin, 2000). Teachers and children bring their “understandings,
concepts, explanations, and interpretations to the classroom that result from their experiences in
their homes, families, and community cultures” (Banks, 1993, p. 12). The critical role of the
classroom context in children’s cooperative problem solving should be appreciated since the
“intellectual skills children acquire are directly related to how they interact with others in
specific problem-solving environments” (Moll, 1990, p. 11). Particularly, teachers’ decisions can
potentially impact the type and range of play episodes, and thus influence children’s
development of skills and competencies including language development, problem solving, and
social interactions (Cuffaro, 1995; Dewey, 1902, 1938/1963/1997; Pellegrini & Gustafson,
2005).
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In summary, from a theoretical perspective, there is a value in understanding children’s
developmental characteristics of cooperative problem solving during play, particularly in their
everyday classroom contexts (Cuffaro, 1995; Dewey, 1902, 1938/1963/1997; Piaget, 1950, 1983;
Vygotsky, 1978). Different classroom settings comprise a variety of opportunities for children’s
play episodes, and the settings impact children’s engagement in and development of cooperative
problem solving. Sociocultural and cognitive developmental theories provide a strong theoretical
foundation to explain how play affects children’s development of cooperative problem solving.
From a developmental perspective, preschool children show different patterns of engagement in
various types of play as well as their abilities to cooperate with peers to solve a shared problem.
However, previous research focused on the study of children’s cooperative problem solving
during play has typically been conducted in an experimental setting and only in Western
cultures. Therefore, there is a need for a cross-cultural study that is designed to investigate
children’s cooperative problem solving during play in their everyday classrooms.
Methodology
The purpose of this cross-cultural study is to investigate four- and five-year-old
children’s cooperative problem solving during play in US and Chinese preschool classroom
contexts. Two primary research questions guided the study and include:
1. What are the variations in the incidence of play (functional, constructive, fantasy, games with
rules, and rough-and-tumble play) across gender and age (four- and five-year-olds) in two
cultural contexts?
2. What variations of cooperative problem solving behaviors do children exhibit during play
across gender and age in two cultural contexts?
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One kindergarten located in the Northeast region of China and one preschool center located in
the Southeastern region of the US participated in this study, and they were all in the urban areas.
Directors in two centers both supported that the researcher could conduct her research at their
sites. This study has the approval of the Institutional Review Board (IRB) that regulates all
research activities involving human subjects on the University of Tennessee Knoxville campus.
Since conducting reach in a private kindergarten in the Northeast region of China only requires
the approval of the kindergarten director, all research activities in China adhered to the protocol
in the US. Pseudonyms are used for all participants and places.
Context
The Chinese kindergarten is a private kindergarten located in the Northeast region of
China. The kindergarten is affiliated with a private university that provides pedagogy courses for
university students. The kindergarten seeks to provide child-centered education for children’s
learning and development across three programs that serve toddlers, preschoolers, and
kindergarten aged children (n = 50). Among the programs, there are two classrooms that include
children between four and five years of age (n = 40). Most of the children are from middle socioeconomic status (SES) families.
Similarly, the US preschool is a university laboratory school located in the Southeastern
region of the US. This preschool is a site for researchers and students to study children’s
development and teaching practices of student teachers and professional teachers. The preschool
includes four programs for infants, toddlers, preschoolers, and kindergarten aged children (n =
115). Among the programs, there are three preschool classrooms and one kindergarten that
primarily include children between four and five years of age (n = 46). This center mainly serves
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children from middle SES families. The images of the preschool classroom settings are included
(see Figure 3.1 & Figure 3.2).

Figure 3.1. Chinese kindergarten classrooms

Figure 3.2. US preschool classrooms
Participants
Originally, 43 children aged three to five years of age and their teachers (n = 7)
participated in the study. Among them, a sub-sample of 16, four- and five-year-old children from
two centers were included in this analysis, as the scope of analysis for the entire data set was
beyond the scope and timeframe for this manuscript. The experiences of these children are the
focus of this manuscript.
Sample. The sampling method comprised two stages – convenience sampling and
stratified sampling. The sample of 43 children was generated using a convenience sampling
technique. Out of a total of 86 eligible children, 43 families agreed to participated in China and
in the US. This group of children ranged in age from three to five, had parental consent to
participate, and were enrolled in the selected schools in China and the US. Convenience
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sampling was used due to the difficulty of recruiting participants from different countries. After
multiple attempts of reaching out to different directors in Chinese kindergartens and a director in
the US preschool center, only one Chinese director in a private kindergarten as well as one US
director in a university laboratory preschool agreed to participate.
Among the 43 children, the sub-sample (n=16) was generated through a stratified sampling
process. Specifically, 43 focal children were grouped into four different age ranges (see Table
3.1).

Table 3.1
The Distribution of Children by Age, Gender, and Nation (n = 43)
Age Range (Months)

Child
Participants

36 < Age < 48

48 < Age < 55

55 < Age < 60

60 < Age < 72

Chinese Boys

3

0

4

3

Chinese Girls

1

0

4

10

US Boys
US Girls

0
0

5
3

4
4

1
1

Across different age ranges, only children whose ages ranged from 55 months to 60 months were
equally distributed by gender as well as cultural setting. There were four children in each group
(gender ´ cultural setting), and 16 children overall. Hence, the subsample (n = 16) was treated as
a focus of this study.
A statistical power analysis (Cohen, 1988) was conducted. A sample size of eight
children per group were used in order to test a medium effect size (d = .50), with alpha = .05,
two-tailed, and power = .15. For a t-test for two independent groups, a medium effect size
implies that there is 15% probability of correctly rejecting the null hypothesis, that is there is no
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difference in mean of children’s cooperative problem solving frequencies between the Chinese
kindergarten and US preschool (Cohen, 1988, p. 30).
Participants’ demographic information. Among the 16 children, eight children were
from two different preschool classrooms in the Chinese kindergarten, and eight children were
from three different preschool classrooms in the US preschool. Moreover, gender was normally
distributed, with eight boys (nChina = 4; nUS = 4) and eight girls (nChina = 4; nUS = 4). Among the
teachers, there were three Chinese teachers from two different classrooms, and three US teachers
from three different classrooms. Particularly for the Chinese teachers, three of the four teachers
were demonstration (master) teachers for eight Chinese children, and the other one was the
demonstration teacher for the children who were three years old. Since this study focused on
four- and five-year-old children, three demonstration teachers in China are included.
Children’s demographic information (see Table 3.2) as well as teachers’ (see Table 3.3)
were collected with their consents.

Table 3.2
Children’s Demographic Information (n = 16)
Country
China
(n = 8)

The US
(n = 8)

Age
Range
(Months)
55 - 60

55 - 60

Gender

Race/ Ethnicity

First
Language

50%
Male;
50%
Female

87.5% Han;
12.5% Man

100%
Chinese

50%
Male;
50%
Female

75% EuropeanAmerican;
12.5% AfricanAmerican;
12.5% Inter-racial

75%
English;
25%
Bilingual

Parent's
Education
Level
62.5%
Bachelor's;
25% High
School;
12.5%
Middle
School
62.5%
Ph.D.;
25%
Master's;
12.5%
Bachelor's

Parent's
Marriage
Status
100%
Married

Parental
Social
Status
100%
Middle
Class

87.5%
Married;
12.5%
Domestic
Partners

87.5%
Middle
Class;
12.5%
UpperMiddle
Class
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Table 3.3
Teachers’ Demographic Information (n = 6)
Country Pseudonym Age
China

The US

Melanie
Hazel
Bella
Annabelle

43
26
29
31

Reagan

28

Savannah

45

Race/
Ethnicity

Educational
Level

Han
Undergraduate
Han
Junior College
Han
Junior College
EuropeanMaster's
American
EuropeanBachelor's
American
EuropeanBachelor's
American

Years of
Experience
23
4
10
10

Children's Age
Range for
Teaching
2-6
3-5
2-5
3-6

5

2-5

20+

3-5

According to Chinese parents’ reports, all parents were married, and all children were from
middle-class families. Except for one child who was identified as a national minority, the
remaining children were identified as Han ethnicity (majority population in China). Most
Chinese parents graduated from a four-year institution, and some graduated from a high school
or a middle school. According to US parents’ reports, the majority of parents were married, and
one parent was identified as a domestic partner. Also, most children were from middle-class
families, with one child from an upper-middle-class family. Meanwhile, one child was identified
as African-American; one child as Inter-racial; and the remaining children as EuropeanAmerican. The majority of the parents had either a Ph.D. or Master’s degree, and one parent had
a Bachelor’s degree. Most US parents’ level of education was higher than the Chinese parents,
and this phenomenon is compatible with their national characteristics in higher education. The
US Census Bureau reported that around 46.5 million people had a Bachelor’s and 25.7 million
had higher degrees in the US in 2015. Different from the US, the Chinese National Data reported
that around 3.6 million people had a Bachelor’s degree and .55 million had higher degrees in
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2015 (National Bureau of Statistics of China, 2015). These numbers reveal that, generally,
people in the US were more likely to attend higher education than the people in China. With
respect to each national profile regarding educational attainment, parental educational levels
between two school contexts appear equivalent as they reflect the domestic educational
attainment trends.
Research Design
This research design comprised a four-month field work in the Chinese kindergarten
followed by a six-month field work in the US preschool center with the integration of
ethnographic informed focal-child observations and video-stimulated recall teacher interviews
(see Figure 3.3).

Figure 3.3. The research procedure between June 2016 and April 2017.
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The research process in the two cultural contexts was equivalent. Equivalency in crosscultural research is desirable rather than replicating a study from one cultural setting to another,
with little sensitivity to potential cultural differences (Adler, 1983; Nasif, Al-Daeaj, Ebrahimi, &
Thibodeaux, 1991). With the consideration of diverse factors (e.g., geography, time differences,
and cultural values and beliefs), some adjustments were needed in order to better represent the
cultural norms in China and the US. The procedure comprised three major stages in each context
that included: (a) reconnaissance (Wolcott, 1999), (b) video-recorded focal-child observations,
and (c) semi-structured teacher interviews. Three major stages were completed in the Chinese
kindergarten first, and then they were equivalently conducted in the US preschool center. In
other words, while the general stages were similar between the Chinese kindergarten and US
preschool center, appropriate adjustments needed to be made to respond to the different play
contexts and timelines that reflected each cultural, pedagogical norms, and physical setting
characteristics. For example, unlike in the US preschool in which children often engaged in
water play in their classrooms, Chinese children’s water play was arranged on an adjacent,
outdoor patio. This arrangement was made by the kindergarten director in consideration for
children’s safety and health. The director explained that if children had water play in the
classroom, there was a potential risk for children to slip on the wet floor. Besides the concern for
children’s safety, there were no pedagogical beliefs that informed this decision. Therefore,
Chinese children’s water play in the outdoors was observed with the consideration of equivalent
observations that occurred inside US preschool classrooms.
In this study, video-recorded focal-child observation was the major approach for data
collection. Video is often viewed as a powerful research tool to investigate cultural aspects of
people’s everyday lives, and it is an “efficient way of telling a story (a picture is worth a
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thousand words) and its utility as a data-recording tool (providing opportunities for multiple
coding, slowing down action, etc.)” (Tobin & Hsueh, 2014, p. 90). Through sharing ethnographic
studies in Chinese, Japanese, and US preschools (e.g., Tobin, Wu, & Davidson, 1989), Tobin and
Hsueh advocated that the video could also be a pleasurable, aesthetic, and attractive method for
both the researcher and the researched (e.g., teachers and children) (p. 90 – 91). Hence, specific
research procedures in Stages I, II, IV, and V are explained in this study, and only the data from
Stage II (Chinese children) & V (US children) are analyzed.
Stage I: Reconnaissance. In the initial phase of this project, the researcher spent two
months in the Chinese kindergarten conducting a reconnaissance. In an unfamiliar research
context, the act of reconnaissance allows the researcher to be on a course to understand the
kindergarten context, children and teachers in that context, and their daily routines and program.
This phase also allowed the researcher to build a trusting relationship with children and teachers
before the beginning of data collection (Wolcott, 1999). Further, the researcher regularly made
herself present in the classrooms with video cameras not only for her to be comfortable with
video recording but also to familiarize children, teachers and parents with the presence of the
camera.
Stage II: Video-recorded focal-child observations. All observations took place in
children’s classrooms except for the observation of their water play which occurred in outdoor
patio. Except for this water play, children’s outdoor play as well as their snack time, toilet time,
nap time, and teacher-directed activities were not recorded.
Focal-child observations progressed across 23 school days from August to September
2016. Four Chinese children were video recorded per day for 15 minutes (on average), each,
until 60-minutes of recording per child was obtained. The sequence of observing children was
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determined based on their alphabetical order of their first names. The first four focal children
were videoed for 15 minutes each day when they played with peers. For instance, when a focal
child started playing with materials next to his/her peers, the researcher video recorded. Across
four or more days, the sequence of videoing four children was rotated. For instance, if Jack
(pseudonyms are used for all participants) was observed first on the first day, he was observed
second on the second day. If Lily was observed last on the first day, she was observed first on the
second day. There were four conditions in which observations could not be accomplished. These
included (a) focal children’s absences from school, (b) no engagement in play with peers or no
play time on some school days, (c) national holidays that required the school to be closed, and
(d) the researcher’s illness on a particular day. Due to these conditions, the observational
sequence was adjusted in order to be flexible to record a variety of children’s experiences and
behaviors at different points in time.
During the observations, there were particular situations when the researcher started and
stopped video recording. Video recording started when a focal child (a) entered a play area, (b)
engaged in free play with one or more peers in the same play area, (c) engaged in free play with
peers even when a teacher joined them to observe or provide only minimal instruction, and (d)
when a child moved from one play area to another. On the other hand, video recording stopped
when focal children (a) moved into a structured setting (e.g., teacher-directed instructions or
large group activities), (b) played alone in one play area for more than one minute, (c)
approached a teacher and asked to be involved in a teacher directed activity (e.g., read a book,
teacher lead circle time, etc.), and (d) were involved in snack, toileting, napping, or outdoor free
play.
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Stage IV: Reconnaissance. Equivalent to the procedure in Stage I, the researcher spent
around one month conducting a reconnaissance in the US preschool center beginning in
November 2016. The researcher had previous experiences conducting child observations and
teacher interviews in this context; hence, the process of reconnaissance in the US preschool did
not take as long as the process in the Chinese kindergarten (four months).
Stage V: Video-recorded focal-child observations. The procedure of observing US
focal children was equivalent to the procedures in Stage II (i.e., observational time for each focal
child, the sequence of observation, four conditions for no observations, and situations of starting
and stopping the video recording). The only differences were (a) the duration of the entire
observations and (b) the exclusion of the reading/book area. Focal-child observations in the US
preschool spanned 19 school days from December 2016 to March 2017. Because the total
number of US children was fewer than the Chinese numbers, the entire observational period in
the US preschool was shorter than the period in the Chinese kindergarten. In classrooms,
children were free to choose particular play areas that they wanted to go to, and one was the
reading area. Based on the experience of reconnaissance in their classrooms, children in this area
did not engage in much play but rather asked teachers to read books with them. Hence, focal
children’s behaviors were not video recorded when they were in the reading area.
Data Sources
Across the six stages of the research design, focal children’s first 60-minutes of video
footage served as the primary data source, supplemented with the researcher’s field notes and
research journals entries.
Focal-child video records. Originally, each focal child was observed until 60-minutes of
recording for each child was completed. During observations, other child participants often
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appeared in the video recording as they played with the focal child. This resulted in those
children having a total recorded range of time from 60- to 150-minute long. For this study’s
purpose, 16 focal children’s first 60-minute footage was used for the analysis. Hence, a total of
960-minutes of children’s video footage is the primary data source for this study.
Field notes. In the process of reconnaissance and focal child observations, field notes
were recorded in a notebook first and then copied and typed into the researcher’s personal
computer. There were 57 records of field notes in total, and each note included (1) descriptive,
(2) methodological, and (3) analytic notes (Bernard, 2006). The descriptive notes comprised the
comments regarding particular aspects of the physical settings (e.g., the number of people in a
classroom and class routines). The methodological aspects included participants’ reactivity to the
observer, challenges of observing, the time and reason for stopping an observation, and ethical
dilemmas. The analytic notes included daily impressions or assumptions that emerged during and
after each observation and follow-up questions that needed to be investigated (Lincoln & Guba,
1985). These field notes were treated as secondary data to supplement explanations of what
potential factors or situations may have contributed to children’s variations in the incidence of
play and cooperative problem solving.
Research journal entries. Across the process of each reconnaissance, focal-child
observations, and teacher interviews, 74 research journal entries were recorded in a word
document that was stored on researcher’s personal computer. The journal entries included the
researcher’s “presuppositions, choices, experiences, and actions during the research process”
(Mruck & Breuer, 2003, p. 3). Particularly, the journal entries allowed the researcher to record a)
the events she experienced throughout the process, b) her feelings and thoughts from the events,
and c) reflections on her evolving subjectivity (Lincoln & Guba, 1985). Researchers often bring
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their subjectivities to a research field site consciously and unconsciously, which may influence
the quality of their investigation (Peshkin, 1988). One’s subjectivity is “an amalgam of the
persuasions that stem from the circumstances of one’s class, statuses, and values interacting with
particulars of one’s object of investigation” (p. 116). Rather than trying to ignore the
subjectivity, constantly being engaged in critical self-reflexivity helps the researcher
acknowledge and attempt to account for her subjectivity as it relates to the potential impact on
her research field and data collection process (Crossman, 2014).
The Role of Researcher
In this study, the researcher’s subjectivity (researcher identity and educational
background) reflects on the research preparation, cross-cultural methodological decisions, and
the role of participant observations. Being an individual who is a Korean ethnic with Chinese
nationality, the researcher experienced dual cultures throughout her first 23 years of life,
immersed in both Korean and Chinese cultures. She was born in a traditional Korean family that
is different from the families in South or North Korea since her family members could speak and
write both Korean and Chinese, fluently. She received a Korean-centered education from
kindergarten to high school. Usually, 98% of teachers in schools were Korean ethnic, and they
taught and interacted with children in Korea. For most of her generation, they learned Chinese as
a second language and English or Japanese as a third language. When she was in elementary
school, she chose English as her third language. Besides school experiences, living in a hybrid
community including both Korean and Han (know as Native Chinese) ethnic allowed her to
become exposed to Chinese culture such as their language, customs, music, movies, clothing,
food, etc. Living and growing up in a dual cultural context provided her an environment in which
she could learn and experience similarities and differences between two cultures' values and
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practices. Pondering her living and learning experiences has prompted her to believe in the vital
role of cultural contexts in children’s learning and development.
Most recently, in the Department of Child and Family Studies, she conceptualized her
current study while enrolled in her advisor’s cross-cultural methods in early education course.
During the course, she had an opportunity to work with a Turkish research partner, and they had
a similar research interest focused on preschool children’s cognitive development. Through
multiple discussions, they designed a cross-cultural study, Preschool Children’s Problem Solving
Skills in Different School Contexts: Turkey and the U. S. Also, the researcher planned to conduct
the study in 2016. However, she had to change her initial research site from a Turkish to a
Chinese kindergarten, instead, due to the unstable political context in Turkey. Nonetheless, the
experience of working with a partner from another country was most valuable, and the researcher
had a better understanding of Turkish culture and how to conduct a cross-cultural study with a
Turkish research partner.
Based on her dual cultural living and exposure to a cross-cultural research experience, the
researcher was uniquely prepared to conduct this cross-cultural study. Particularly, she was
poised to (a) be sensitive to the similarities and differences between Chinese and US cultures, (b)
be able to interact with insiders in each culture, and (c) be able to take both insider and outsider’s
perspectives to understand the phenomenon of young children’s cooperative problem solving.
The role of participant observer. In this study, the researcher assumed the role of a
participant observer. The researcher conducted participant observations through being present in
everyday classroom contexts that promoted the researcher’s “awareness and curiosity about the
interactions taking place around” the researcher (Glesne & Peshkin, 1991, p. 54). While
observing and videoing focal children, the researcher viewed herself as an observer in the
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classroom. She was regularly present in the classroom and became familiar with the classroom
context with minimal disturbance to children’s daily activities. In this study, she not only
observed children’s play and cooperative problem solving behaviors but also attempted to
uncover the influences of different cultural contexts by situating herself in the contexts and
interacting with teachers directly. Being a participant observer allowed the researcher to (1)
observe and video children’s behaviors that were hard to see by outsiders, (2) interact with
teachers to better understand their cultural and pedagogical beliefs, (3) better understand
classroom contexts, and (4) become sensitive to the “natives’ culture” as she worked to analyze
and interpret the data (Guest, Namey, & Mitchell, 2013, p. 79).
Data Analysis
The process of data analysis comprised four phases that included (a) developing a coding
system, (b) coding children’s behaviors in their videos, (c) quantitatively analyzing the behaviors
using the Principal Component Analyses (PCA), and measures of Multivariate Analysis of
Variance (MANOVA) and Analysis of Variance (ANOVA), and (d) qualitatively analyzing the
records of field notes and research journals using the qualitative content analysis (Hsieh &
Shannon, 2005).
Phase I: The development of the coding system. The coding system of children’s play
and cooperative problem solving was developed through (a) referencing Smilansky’s (1968)
classification of play, Pellegrini’s (1987) definition of rough-and-tumble play, and Ramani’s
(2012) framework of coding children’s cooperative problem solving, (b) using these references
as a guide to micro-analyze seven children’s 60-minute footage (see Appendix C), (c) reframing
the codes that were more relevant to focal children’s behaviors, situated in this study contexts,

120

and (d) developing a coding book and coding sheet to analyze children’s types of play and
cooperative problem solving.
Types of play. Smilansky’s (1968) and Pellegrini’s (1987) research guided the researcher
to differentiate each type of play from others and identify the play in seven children’s footage.
Among the seven, four were Chinese and three were US. These children were selected for the
micro-analysis due to their high level of engagement in play as well as cooperative problem
solving, and their frequent engagements were also reflected in the researcher’s field notes.
Through the micro-analysis of children’s footage, the codes of children’s types of play were
developed (see Table 3.4)
Table 3.4
The Descriptions of Types of Play
Types of Play

Definition

Examples

Functional
Play1

A child mainly shows his/her
physical movements
with/without objects in no
goal-oriented way.

• A child jumps (while holding
papers/blocks/others).
• A child runs (while holding
papers/blocks/others).

Constructive
Play1

A child uses objects to
organize/make something or
draw something in a goaloriented way.

• A child is building a house with blocks.
• A child is drawing a flower.

Fantasy Play1

A child engages in role-play
or make-believe play.

• A child pretends he/she is a dad/mom.
• A child pretends a block as a sword.

Games with
Rules1

A child plays games with
peers following implicit or
negotiated rules.

• A child talks with a peer game rules
before or during play.

Rough-andTumble Play2

A child engages in play
fighting or chasing/fleeing
that are playful and
nonaggressive.

• A child wrestles/tumbles with a peer
without hurting each other.
• A child chases/flees a peer.
• A child pushes a peer with a mattress, and
they laugh/smile.

Note. 1The descriptions of the Functional Play, Constructive Play, Fantasy Play, and Games with
Rules were adapted from Smilansky’s work (1968), and 2the description of Rough-and-Tumble
Play was adapted from Pellegrini’s work (1987).
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Cooperative problem solving. Ramani’s (2012) framework of cooperative problem
solving informed the researcher’s identification of particular behaviors of cooperative problem
solving during play. With this framework, the researcher micro-analyzed seven children’s
footage and developed her own coding system. The rationale for using her framework includes
(a) same age range of child participants (four- and five-year-olds) and (b) similar research focus
that studied children’s cooperative problem solving in a playful, child-directed activity in an
experimental setting. In her study, Ramani distinguished children’s cooperative problem solving
into two macro-level behaviors – cooperative behaviors and communication that included a
certain number of micro-level behaviors (see Table 3.5). Further, Ramani (2012) created five
composites with an integration of the micro-level behaviors, that included (a) cooperative
interaction (asking questions, explanations, attention directing, and physical demonstration), (b)
joint communication (suggestions, narration, and agreements), (c) shared task responsibility
(coordinated action, negotiation, and dividing labor), (d) observational learning (observation and
imitation), and (e) unproductive behavior and communication (controlling, disagreements, and
verbalization to experimenter).
Through the micro-analysis of children’s footage, the researcher developed her own
coding system that was used for the final coding for this study (see Table 3.6).
The description of types of play as well as cooperative problem solving were used to
create a coding book (see Appendix D) and check-mark coding sheet (see Appendix E) for the
second phase of the study.

122

Table 3.5
Ramani’s Framework of Cooperative Problem Solving
Macro-Level
Behaviors
Cooperative
Behaviors

Micro-Level
Behaviors

Descriptions

Demonstration

Children’s physical movements that show how to do
something

Imitation

Children look at their peer(s) and model the same action
while working on a task

Controlling
Coordinated
Action

Children “physically controls or blocks peer’s action”
The amount of time that children spend on coordinating
an activity or assisting a “peer through physical
movements”
The amount of time that children spend in observing
peers without simultaneous physical movements.

Observation
Communication Attention
Directing
Asking
Questions
Dividing Labor

Explanations
Narration
Negotiation
Suggestions

Agreements
Disagreement
Verbalization to
Experimenter

Children “direct peer’s attention or tells peer what to do
(e.g., “Look,” while pointing to a block or “Don’t do it
that way”)”
Children ask a “peer a task-related question”
Children divide “work or assign complementary roles
(e.g., child assigns a peer to build rooms while the child
builds walls)”
Children “explain [their] own actions (e.g., “I need to
build the walls higher to keep out the witch”)”
Children describe “what something is or what is
happening (e.g., [As] holding a block, children
announce, “here’s the door”)”
Children discuss about “problem solving strategy or
aspect of a task that ends with mutual agreement.
Children give a “suggestion or an idea that involves the
possibility of accomplishing task-related goals or
changing (starting/stopping) a state (e.g., “Let’s make the
door here”)”
Children make “statement of acceptance or agreement in
response to peer’s action, statement, or question”
Children make “statement of opposition, protest, or
retaliation in response to peer’s action, statement, or
question”
Children direct “help-seeking statements, questions, or
gestures to teacher”

Note. Each description of the behavior was obtained from Ramani (2012) study.
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Table 3.6
The Descriptions of Children’s Cooperative Problem Solving Behaviors
Behaviors
Physical
Demonstration
Imitation

Constraint

Coordinated
Action
Observation
Direct
Attention

Divide Labor
Assign Roles
Ask Question
Explanation

Descriptions
Child’s physical movements that show how to do something.
A child looks at their peers and models the same action while working on a
task. A child looks at peers’ constructions/buildings and makes the same
ones.
A child models the same words after peers have said.
A child follows a pattern as peers have said.
A child physically controls or blocks peer’s actions.
A child verbally controls peer’s actions.
A child shouts at a peer to stop peer’s behaviors.
A child compels a peer to protect his/her toys in his/her absence.
A child coordinates an activity or assists a peer through physical movements
(e.g. hands-on supports or assists).
A child observes peers without simultaneous physical movements.
A child directs peer’s attention by pointing at/showing/picking up something.
A child directs peer’s attention by calling peer’s name or saying something.
A child grabs peer’s attention by making a funny/silly sound.
A child divides works for a peer and him/her.
A child assigns different roles to children such as mom, dad, baby, etc.
A child asks a peer a question that she/he does not have answers.
A child asks a peer a question that she/he has answers.
A child explains the reasons for his/her actions. A child explains why he/she
is doing/thinking in a particular way.
A child assumes something may have happened.
A child explains a peer how to do something.
A child responds to peer’s open-ended questions.
A child explains a rule to a peer what or how he/she should do or act in a
particular way.

Narration

Discuss
Strategies

A child describes what something is or what is happening with/without
verbal exchanges.
A child describes his/her previous experiences.
A child describes peers’ actions/materials/works.
A child describes her desire/need.
A child discusses problem solving strategy or aspect of a task that ends with
mutual agreement.
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Table 3.6 Continued
Behaviors
Descriptions
Provide
A child provides a remedy for resolving a problem/conflict.
Remedy
Persuasive
A child works to convince a peer to do something.
Suggestion*
A child gives a suggestion or offers an idea to peers that involves the
possibility of accomplishing task-related goals or changing
(starting/stopping) a state.
Agreement*
A child makes gestures/motions as an acceptance or agreement in response
peer’s action, statement, or question.
A child makes a statement of acceptance or agreement in response peer’s
action, statement, or fixed question.
Disagreement* A child makes a gesture/motion as an opposition, protest, or retaliation in
response to peer’s action, statement, or question.
A child makes a statement of opposition, protest, or retaliation in response to
peer’s action, statement, or question
Verbalize to
A child directs help-seeking statements and asks questions.
Teacher
Note. * means that the description of the behavior references Ramani’s (2012) work.
Phase II: The procedure of coding. Before actual coding, practice coding was
conducted from April to June 2017 in order to measure inter-observer reliability. The media play
software, QuickTime Player was used to play and stop children’s footage. With the random
selection of a child (Huck) among the Chinese children, his last 15-minutes of footage was
selected from his 150-minute long video. Two observers (including the researcher) who fluently
spoke Chinese practiced coding. Each observer observed a 15-second footage and then paused
and marked the observed behaviors for 10 seconds. If the same behavior occurred multiple times
in one 15-second interval, it was marked once as a one-time occurrence. While practicing
coding, observers were allowed to rewind the footage. This process of coding continued until
Huck’s 15-minute footage was completed. The observers practiced coding, and they achieved
between 88% and 100% agreements on all codes as well as 85% Cohen’s kappa on average.
Similarly, William was randomly selected from the US children, and his last 15-minutes of
footage was selected from his 109-minute long video. Two observers (including the researcher)
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who fluently spoke English practiced coding, and they achieved between 77% and 100%
agreements on all codes as well as 71.43% Cohen’s kappa in average. The kappa of 85% was in
the “very good” range of reliability, between 81% and 100%, and the kappa of 71% was in the
“good” range, between 61% and 80% (Altman, 1999; Cohen, 1960; Landis & Koch, 1977).
Therefore, the observers initiated actual coding.
The researcher was the only observer who completed coding of all 16 children’s footage.
This process was similar to the process of practice coding, and it continued from June to
September 2017. For each child’s 60-minute footage, the researcher watched a 15-second
footage and then paused and coded for 10 seconds. She maintained this process until all coding
was completed. The researcher took a break after each 15-minute block of coding in order to
decrease bias caused by fatigue.
Besides the researcher, one observer in China coded approximately 20% of Chinese
children’s footage (1 hour and 30 minutes), and another observer in the US coded close to 9% of
US children’s footage (42 minutes). These footages were randomly selected by the researcher
using the Random Formula function in the Microsoft Excel, and each child had their own
randomly selected possibilities. These possibilities were sorted from highest to lowest values,
and two children in each group with lowest values of possibility were chosen. The observers
followed a similar procedure of coding as the researcher, whereas the only difference was that
they were allowed to rewind the footage due to their unfamiliarity with child participants. This
decision was also made with the consideration of the quality of audio. The children were not
required to wear external microphones on their bodies, and when there was loud noise around
them, observers often had a hard time recognizing the focal child’s voice as well as their
conversations with peers. Children’s verbal interactions are one of the important foci of coding;
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thus, observers were permitted to rewind the footage when they could not clearly hear children’s
words or sentences. The percentages of agreement on coding Chinese children’s footages were
calculated, and the agreement on each code ranged from 88% to 100% with an average of 83%
Cohen’s kappa. On the other hand, the percentages of agreement on coding US children’s
footages were also calculated, and the agreement on each code ranged from 85 % to 100% with
an average of 86% Cohen’s kappa.
Phase III: Quantitative analysis. Descriptive analysis, Principal Component Analysis
(PCA), and measures of MANOVAs as well as ANOVAs were conducted using the statistical
analysis software, SPSS 24.
Descriptive analysis. The means and standard deviations as well as correlations for the
types of play were analyzed with only the means and standard deviations for cooperative
problem solving behaviors. The mean and standard deviation of durations for each type of play
between the two cultures are presented (see Table 3.7)
There were similar and different patterns in engagement in particular types of play.
Neither Chinese nor US children engaged in games with rules; hence, this type of play was
excluded from further analysis. Chinese children often engaged in constructive play (M = 59.969,
SD = .088) with little engagement in fantasy play (M = .031, SD = .088); they did not engage in
functional play or rough-and-tumble play. For the US children, they also often engaged in
constructive play (M = 43.516, SD = 16.905) with occasional engagements in fantasy play (M =
16.141, SD = 16.879), functional play (M = .188, SD = .40), and rough-and-tumble play (M =
.156, SD = .174).
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Table 3.7
Descriptive Analysis of Children’s Types of Play
Nation
China

N

Mean

Std.
Deviation

Min

Max

8

0

0

0

0

Constructive
Play

59.969

.088

59.750

60.000

Fantasy Play

.031

.088

0

.250

RT Play
Game with
Rules

0
0

0
0

0
0

0
0

.188

.401

0

1.125

Constructive
Play

43.516

16.905

13.750

60.000

Fantasy Play

16.141

16.879

0

46.000

RT Play
Game with
Rules

.156
0

.174
0

0
0

.375
0

Functional
Play

US

Functional
Play

8

Note. The mean represents the average minutes that children engaged in each type of play. RT
represents Rough-and-Tumble play.
Pearson correlation was used to analyze the correlations of types of play. The correlations
among functional play, fantasy play, and rough-and-tumble play were smaller than .90.
However, the correlation between fantasy play and constructive play was significantly greater
than .90 (r = - .94, p < .01), which would be an issue of multicollinearity for MANOVA,
requiring a separate analysis with ANOVA for constructive play (see Table 3.8).
The children in two cultures showed various behaviors of cooperative problem solving,
except one, dividing labor (see Figure 3.4); hence, dividing labor was excluded from further
analysis.
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Table 3.8
Correlations between Four Types of Play
Functional Play
Functional Play
Constructive Play

Constructive Play

Fantasy Play

RT Play

1
-.03

1

Fantasy Play
.19
-.94**
1
RT Play
.66**
-.71**
.77**
1
Note. ** Correlation is significant at the 0.01 level (2-tailed). RT play represents rough-andtumble play.

Principal component analysis. Besides the descriptive analysis, the PCA was conducted
as an explorative analysis to group similar behaviors of cooperative problem solving into
dimensions, and then descriptive analysis was used to examine the means and standard
deviations as well as correlations for the accumulated variables of cooperative problem solving.
Often, PCA requires large sample sizes for a reliable result. Although this study sample size is
small, PCA was conducted for an analysis with a caution of interpreting the results. The PCA
was run on 17 observed behaviors that measured cooperative problem solving on 16 children.
Kaiser-Meyer-Olkin (KMO) and Bartlett’s Test were applied in order to test sampling adequacy.
In other words, to test whether it was appropriate to run a PCA on the data. However, SPSS
could not provide the value of KMO or the Bartlett test, which might be caused by some of the
eigenvalues of the correlation matrix that were non-positive. Further, inspection of the
correlation matrix showed that all behaviors had at least one correlation coefficient greater than
.30, which means all variables could be maintained for the PCA.
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Figure 3.4. Children’s mean frequencies of cooperative problem solving behaviors in China and
the US.
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The PCA revealed five components that had eigenvalues greater than one and which
explained 32.93%, 18.70%, 11.28%, 10.96%, and 7.67% of the total variance, respectively.
Visual inspection of the scree plot indicated that six components should be retained (Cattell,
1966). In addition, a five-component solution met the interpretability criterion (see Table 3.9).

Table 3.9
Principal Component Analysis (PCA) of Children’s Cooperative Problem Solving Behaviors
Cooperative Problem
Solving Behaviors

Components
1

2

Physical Demonstration

.940

Coordinated Action
Observation
Direct Attention
Assign Roles
Explanation
Narration
Discuss Strategies
Provide Remedy
Persuasive
Suggestion
Imitation
Constraint
Ask Question
Agreement
Disagreement

.465
.413
.749

.543

3

4

5

.694
-.460

.974
.820
.737

.772
.428
.401

.974
.933
.508
.888
.445
.918

.770
.739

.445

Verbalize to Teacher

-.672
.848

Note. Rotation Method: Varimax with Kaiser Normalization.
With respect to the PCA result, the researcher further grouped the behaviors into six
components when (a) cumulative proportions of variance were greater than .40 and (b) the
accumulation of variables were logical with theoretical grounds of cooperative problem solving.
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Specifically, planning – the first component consisted of assigning roles, providing remedy,
persuasive, imitation, and observation; mentoring – the second component consisted of physical
demonstration, directing attention, narration, and discussing strategies; debating – the third
component consisted of explanation, asking questions, and disagreement; joint interaction – the
fourth component consisted of coordinated action, constraint, and agreement; and suggestion was
treated as the fifth and verbalize to teacher was the sixth component (see Table 3.10).
Table 3.10
The Components of Cooperative Problem Solving
Components of
Cooperative
Problem Solving
Plan

Mentor

Debate
Joint Interaction

Suggest
Verbalize to
Teacher

Behaviors

Assign roles,
Provide remedies,
Persuasive,
Imitation, and
Observation
Physical demonstration,
Direct attention,
Narration, and
Discuss strategies
Explanation,
Ask questions, and
Disagreement
Coordinated action,
Constraint, and
Agreement
Offer an idea
Seeks help and clarification
from teachers

With these components, the means and standard deviations were calculated for each
group of culture contexts (see Table 3.11).
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Table 3.11
Descriptive Analysis of Components of Cooperative Problem Solving
Nation
China

Plan
Mentor
Debate
Joint
Interaction

N

Mean

Std.
Deviation

Min

Max

8

43.308
29.082
6.210
13.807

16.885
10.420
4.758
6.621

20.020
12.480
.410
4.17

67.64
41.09
13.180
27.14

4.630
2.630

4.689
3.739

0
0

15.000
10.000

51.534
33.846
3.781
8.574

10.830
12.353
2.311
4.939

34.360
15.670
0.070
2.010

70.500
52.800
7.060
16.840

4.250
2.130

3.770
2.232

1.000
0

12.000
6.000

Suggestion
Verbalize
to Teacher
US

Plan
Mentor
Debate
Joint
Interaction
Suggestion
Verbalize
to Teacher

8

Chinese children often used planning (M = 43.308, SD = 16.885), mentoring (M = 29.082, SD =
10.420), and joint interaction (M = 13.807, SD = 6.621) when they cooperated with peers with a
few uses of debating (M = 6.210, SD = 4.758), suggestion (M = 4.630, SD = 4.689), and
verbalization to teacher (M = 2.630, SD = 3.739). For the US children, they often used planning
(M = 51.534, SD = 10.830) and mentoring (M = 33.846, SD = 12.353) with a few uses of joint
interaction (M = 8.574, SD = 4.939), suggestion (M = 4.250, SD = 3.770), debating (M = 3.781,
SD = 2.311), and verbalization to teacher (M = 2.130, SD = 2.232).
The correlations among the components of cooperative problem solving were smaller
than .90 as assessed by Pearson correlation, and there was no evidence of multicollinearity. Only
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the correlation between plan and mentor was statistically significant (r = .528, p < .05) (see
Table 3.12).

Table 3.12
Correlations between Six Components of Cooperative Problem Solving
Plan
Plan

Mentor

Debate

Joint
Interaction

Suggestion Verbalize
to Teacher

1

Mentor

.528*

1

Debate

.047

.345

1

Joint
Interaction

.269

.461

.295

1

Suggestion

.172

.124

.276

.338

1

Verbalize
to Teacher

-.155

-.026

.049

.003

.176

1

Note. * Correlation is significant at the 0.05 level (2-tailed).

However, the correlation between joint interaction and verbalize to teacher was weak (r = .003, p
> .05); hence, verbalize to teacher was analyzed separately. Therefore, five components –
planning, mentoring, debating, joint interaction, and suggestion were analyzed with MANOVA,
and sixth component – verbalization to teacher was analyzed with ANOVA.
MANOVA and ANOVA. There was a linear relationship between the dependent
variables, as assessed by a scatterplot. However, there was evidence of multicollinearity, as
assessed by Pearson correlation (|r| > 0.9), which was associated with the variable – constructive
play. Hence, constructive play was analyzed separately from other variables with the ANOVA.
There was no evidence of multicollinearity among the independent variables (|r| < 0.9). The
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correlation between joint interaction and verbalization to teacher was weak; hence, verbalize to
teacher was also analyzed separately from other variables with the ANOVA.
There were four univariate outliers in the data, as assessed by inspection of a boxplot, and
each of two outliers appeared in each group (China and the US). These outliers were not caused
by data entry errors or measurement errors but rather were genuinely unusual values. In this
study, the outliers were maintained for further analysis. There were no multivariate outliers in the
data, as assessed by Mahalanobis distance (p > .05).
The observed variables (functional and rough-and-tumble play) for the Chinese and US
children as well as variables (constructive play and fantasy play) for the Chinese children were
not normally distributed as assessed by Shapiro-Wilks’ test (p < .05) except the variables
(constructive and fantasy play) for the US children. One variable (suggestion) for the children in
the two cultures as well as a variable (verbalization to teachers) for the Chinese children were not
normally distributed as assessed by Shapiro-Wilks’ test (p < .05) while other variables were
normally distributed for the children in the two cultures.
The homogeneity of covariance matrices could not be assessed by Box's M test because
there were fewer than two nonsingular cell covariance matrices. The assumption of homogeneity
of variances was violated that was assessed by Levene's Test of Homogeneity of Variance (p <
.05); particularly, the variables (functional play, rough-and-tumble play, planning, and debating)
did not show homogeneity of variances.
Although some assumptions of MANOVA and ANOVA were violated, they were still
used for the analysis with regard to that MANOVA and ANOVA are considered to be fairly
“robust” to deviations from normality with respect to Type I error (Bray & Maxwell, 1985).
Overall, measures of MANOVAs and ANOVAs were conducted in order to investigate the
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differences in the incidence of play types and the components of cooperative problem solving
associated with the factors of nation, gender, and age.
Phase IV: Qualitative analysis. Researcher’s field notes and research journal entries
were analyzed using the qualitative content analysis in order to situate the quantitative results
into the classroom context. This analysis was conducted using the qualitative analysis software,
NVivo 11. The qualitative content analysis is often viewed as “a research method for the
subjective interpretation of the content of text data through the systematic classification process
of coding and identifying themes” (Hsieh & Shannon, 2005). As Downe-Wamboldt (1992)
described, the purpose of the content analysis is “to provide knowledge and understanding of the
phenomenon under study” (p. 314).
Coding. The procedure of coding included (a) open coding and (b) code “winnowing”
(Creswell, 1997). During the open coding, research journal entries and field notes were read
word by word and reread multiple times until the researcher achieved a sense of the whole
(Tesch, 1990). While reading, the researcher coded a sentence or paragraph that reflected an idea
or concept as one category until all contents were coded thoroughly. Meanwhile, the researcher
took memos in NVivo, including “short phrases, ideas, or key concepts that occurred” to her
(Creswell, 1997, p. 144). Particularly, five categories were identified, and they were defined in
the memo:
Research Decision: The researcher described the decisions regarding (a) when to start
and stop observing and videoing children (e.g., clean-up time, quiz time, and lunch time),
(b) whom to observe and video, (c) an issue that occurred during observations (e.g.,
technology problem and researcher’s illness), and (d) the schedules of teacher interviews.
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Researcher Subjectivity: The researcher expressed her (a) dilemma or concerns whether
to intervene or help children when they have physical fights, (b) frustration during
observations, (c) questions that emerged during observations, (d) role of the researcher
(e.g., observer), (e) perceptions regarding teachers' decision-making in the classroom
(e.g., how teachers interacted with children), and (d) impressions regarding children’s
play and cooperative problem solving.
Classroom Environment: The researcher recorded children’s (a) engagement in different
types of play, (b) play materials, (c) play schedule, and (c) class curricula.
Role of Teachers: Teachers decided (a) to or not to become involved in children's play or
cooperative problem solving when children had conflicts, (b) to organize teacher-directed
activities, (c) to assign particular children to play or work together (e.g., compete by
gender), and (d) to provide emotional support.
Image of the Child: The teachers believed that (a) children were capable of doing
something, (b) children needed to develop particular skills or knowledge within a
particular age period, and (c) there were gender differences in play or cooperative
problem solving.
During code winnowing, two categories remained for further analysis including (a) image
of the child and (b) classroom environments. Compared to others, these categories provided
exhaustive details about (a) how children engaged in cooperative problem solving and play, and
(b) in what kind of play contexts children were exposed. These details provided a contextual
understanding of the variations of children’s engagement in play and cooperative problem
solving in each culture.
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Trustworthiness. Trustworthiness of study findings was established followed the criteria
suggested by Guba and Lincoln (1982) to assess research quality and rigor. Particularly, the
secondary data presented in this study are drawn from a 10-month field work in Chinese and US
research sites. This long-term study provided an authentic perspective that impacted researcher
decisions regarding “what is salient to the study, relevant to the purpose of the study, and of
interest for focus” (Creswell, 1997, p. 201). It is supported that working with participants every
day for long periods of time provides the research “validity and vitality” (Fetterman, 1989, p.
46).
During the open-coding, coding-recoding was conducted in order to identify and saturate
categories that emerged from the secondary data. Identified categories were compared across
data sources (researcher field notes and research journal entries) in order to “corroborate
evidence from different sources to shed light on a theme or perspective” (Creswell, 1997, p.
202). Further, an “outside” researcher reviewed the research questions, methodology, data
analysis, and interpretation of findings to ask questions or express disagreements (1997). The
researcher met with the “outsider” periodically (once/twice a week) in order to discuss any
emerging disagreements and achieve a mutual agreement. A description of qualitative findings
was generated later by excerpting written entries from the researcher’s field notes and journal
entries.
Results
The results include two parts that are quantitative and qualitative. The quantitative part
examines the (a) significant differences in engagement in four types of play that were influenced
by children’s nation, gender, and age, and (b) significant variations in engagement of
components of cooperative problem solving that were influenced by children’s nation, gender,
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and age. The qualitative part presents contextual understandings of the quantitative results, and
the findings of qualitative analysis include (a) image of the child and (b) classroom
environments.
The Results of Quantitative Analyses
Differences in play between Chinese and US children. The MANOVA was run with
three independent variables – nation (China or US), gender (boy or girl), and age (four- or fiveyear-olds) – and three dependent variables – functional play, fantasy play, and rough-and-tumble
play. There was no statistically significant interaction effect (nation ´ gender ´ age) on the
combined dependent variables of functional play, fantasy play, and rough-and-tumble play
(F(12, 16) = 1.329, p = .292, Wilks' Λ = .163 partial η2 = .454). Also, there was no statistically
significant interaction effect (nation ´ gender ´ age) for functional play (F(4, 8) = .927, p = .494,
partial η2 = .317), fantasy play (F(4, 8) = 2.634, p = .114, partial η2 = .568), and rough-andtumble play (F(4, 8) = 1.048, p = .440, partial η2 = .344).
There was a statistically significant main effect of nation on the combined dependent
variables (functional, fantasy, and rough-and-tumble play) (F(3, 6) = 5.134, p = .043, Wilks' Λ =
.280, partial η2 = .720), with no significant main effects of gender (F(3, 6) = 4.464, p = .057,
Wilks' Λ = .309, partial η2 = .691) or age (F(3, 6) = .787, p = .543, Wilks' Λ = .718, partial η2 =
.282). Regarding the functional play, there was no statistically significant difference between
nation, gender, or age. The means of engagement in functional play were zero minutes (SE =
.165) for Chinese four-year-old boys and zero minutes (SE = .203) for Chinese four-year-old
girls; and .500 minutes (SE = .165) for US four-year-old boys and zero minutes (SE = .165) for
US four-year-old girls. Also, the means of engagement in functional play were zero minutes (SE
= .286) for Chinese five-year-old boys and zero minutes (SE = .203) for Chinese five-year-old
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girls; and zero minutes (SE = .286) for US five-year-old boys and zero minutes (SE = .286) for
US five-year-old girls.
For fantasy play, there was a statistically significant difference between Chinese fiveyear-old girls and US five-year-old girls (F(1, 8) = 15.721, p = .004, partial η2 = .663), but not
for five-year-old boys (F(1, 8) = .000, p = 1.000, partial η2 = .000). Tukey pairwise comparison
was conducted for the five-year-old girls. The means of engagement in fantasy play were 46
minutes (SE = 9.473) for US girls, but zero minutes (SE = 6.698) for Chinese girls, and there was
a statistically significant difference of 46 minutes, 95%CI [19.246, 72.754], p = .002. In other
words, the US five-year-old girls engaged in more fantasy play than Chinese five-year-old girls.
There was a statistically significant difference between Chinese four-year-old boys and
US four-year-old boys for rough-and-tumble play (F(1, 8) = 5.538, p = .046 , partial η2 = .409),
but not for four-year-old girls (F(1, 8) = .492, p = .503, partial η2 = .058). Tukey pairwise
comparison was conducted for four-year-old boys. The means of engagement in rough-andtumble play were .250 minutes (SE = .075) for US boys, but zero minutes (SE = .075) for
Chinese boys, and there was a statistically significant difference of .250 minutes, 95%CI [.005,
.495], p = .046. In other words, in the US four-year-old boys engaged in more rough-and-tumble
play than the Chinese four-year-old boys.
Separate analysis of variances (ANOVAs) were conducted on constructive play. There
was no statistically significant three-way interaction between nation, gender, and age on
children’s constructive play (F(1, 8) = 3.337, p = .105), whereas there was a statistically
significant interaction between nation and gender on children’s constructive play (F(1, 8) =
6.188, p = .038). The simple main effect of nation on constructive play for girls was statistically
significant (F(1, 8) = 19.095, p = .002), but not for boys (F(1, 8) = .464, p = .515). All pairwise
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comparisons were made for females with a Bonferroni adjustment. The means of engagement in
constructive play was 59.938 minutes (SE = 4.794) for Chinese girls and 27.938 minutes (SE =
5.536) for US girls, and there was a statistically significant difference of 32 minutes, 95%CI
[15.113, 48.887], p = .002. In other words, Chinese girls significantly spent more time on
constructive play than the US girls. Further, the main effect of gender on constructive play for
US children was statistically significant (F(1, 8) = 11.657, p = .009), but not for Chinese children
(F(1, 8) = .000, p = .993). The pairwise comparisons were made for US children with a
Bonferroni adjustment. The means of engagement in constructive play were 54.667 minutes (SE
= 5.536) for boys and 27.938 minutes (SE = 5.536) for girls, and there was a statistically
significant difference of 26.729 minutes, 95%CI [8.676, 44.782], p = .009. Hence, US boys
significantly engaged in more constructive play than the US girls.
Differences of cooperative problem solving between Chinese and US children. The
MANOVA was run with three independent variables – nation, gender, and age – and five
dependent variables – planning, mentoring, debating, joint interaction, and suggestion. There was
no statistically significant interaction effect between nation, gender, and age on the combined
dependent variables (planning, mentoring, debating, joint interaction, and suggestion) (F(20, 14)
= 1.655, p = .167, Wilks' Λ = .019, partial η2 = .631). Also, there was no statistically significant
interaction effect between nation, gender, and age for the uses of planning (F(4, 8) = .141, p =
.962, partial η2 = .066), mentoring (F(4, 8) = .650, p = .643, partial η2 = .245), debating (F(4, 8)
= .1.790, p = .224, partial η2 = .472), joint interaction (F(4, 8) = .1.260, p = .361, partial η2 =
.387), or suggestion (F(4, 8) = .239, p = .909, partial η2 = .107) when children cooperated with
peers.
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There were statistically significant main effects of nation (F(5, 4) = 25.336, p = .004,
Wilks' Λ = .031, partial η2 = .969) and gender (F(5, 4) = 32.383, p = .002, Wilks' Λ = .024,
partial η2 = .976) on the combined dependent variables (planning, mentoring, debating, joint
interaction, and suggestion), with no significant main effect of age (F(5, 4) = 2.778, p = .172,
Wilks' Λ = .224, partial η2 = .776). Particularly, there was a statistically significant difference
between Chinese four-year-old girls and US four-year-old girls for the uses of debating (F(1, 8)
= 8.125, p = .021, partial η2 = 504), but not for four-year-old boys (F(1, 8) = .000, p = 1.000,
partial η2 = .000). Tukey pairwise comparison was conducted for four-year-old girls. The mean
uses of debating were 11.943 (SE = 1.779) for Chinese girls, and 5.398 (SE = 1.452) for US girls,
and there was a statistically significant difference of 6.545, 95%CI [1.250, 11.840], p = .021. In
other words, Chinese four-year-old girls used more debating than the US four-year-old girls
during their cooperation.
There was a statistically significant difference between US four-year-old boys and US
four-year-old girls for the uses of mentoring (F(1, 8) = 6.157, p = .038, partial η2 = .435), but not
for Chinese children who were four-year-old (F(1, 8) = .598, p = .462, partial η2 = .070). Tukey
pairwise comparison was conducted for US children aged four. The mean uses of mentoring
were 44.455 (SE = 4.902) for US boys, and 27.253 (SE = 4.902) for US girls, and there was a
statistically significant difference of 17.201, 95%CI [1.215, 33.187], p = .038. In other words,
US four-year-old boys used more mentoring than the US four-year-old girls during their
cooperation.
There were no statistically significant differences between nation for the uses of planning
(F(1, 8) = .737, p = .415, partial η2 = .084), joint interaction (F(1, 8) = 1.588, p = .243, partial
η2 = .166), or suggestions (F(1, 8) = .046, p = .836, partial η2 = .006). There were no statistically
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significant differences between gender for planning (F(1, 8) = .603, p = .460, partial η2 = .070),
joint interaction (F(1, 8) = .438, p = .527, partial η2 = .052), or suggestions (F(1, 8) = 1.150, p =
.315, partial η2 = .126).
Separate analysis of variances (ANOVAs) was conducted on verbalization to teacher.
There was no statistically significant three-way interaction between nation, gender, and age on
children’s use of verbalization to teacher (F(1, 8) = .050, p = .828); there were no statistically
significant interactions between nation and gender (F(1, 8) = 1.609, p = .240), between nation
and age (F(1, 8) = 2.946, p = .124), or between gender and age (F(1, 8) = 1.144, p = .316). Also,
the main effects of nation (F(1, 8) = .139, p = .719), gender (F(1, 8) = .179, p = .684), and age
(F(1, 8) = .387, p = .551) on children’s uses of verbalization to teacher were not statistically
significant.
The Findings of Qualitative Analysis
Field notes and research journal entries were analyzed using the qualitative content
analysis. Findings regarding (a) teachers’ image of the child and (b) teachers’ arrangements of
classroom environments emerged. Each finding reflects cultural similarities and differences in
(a) teachers’ beliefs about children’s age and gender differences in children’s engagement in play
and cooperative problem solving, and (b) teachers’ pedagogical decisions regarding play space,
play materials, and play schedule.
Image of the child. Teachers in both cultures believed that children were capable of
solving problems with peers cooperatively. Particularly, teachers believed that although older
children might solve problems more quickly than younger children, it did not mean that age was
the major factor that influenced children’s cooperative problem solving. For instance, Melanie
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(China) believed that besides age, children’s personalities and social abilities could influence
children’s cooperative problem solving:
Melanie believes that children’s personality influences their participation in play as well
as age and social abilities. As children get older, they may show more cooperative
intentions and behaviors compared with when they were young (research journal entry,
September 29, 2016).
For Reagan (US), she believed that children’s experiences of practicing cooperative problem
solving were more likely to influence children’s cooperative problem solving abilities:
Reagan believes that older children often solve problems more quickly than the younger,
but it might be because they have more experience of solving a problem, or they have
different personalities. She does not believe that the age difference is the major factor that
influences children's problem solving skills [….] Children who have siblings have more
experience of practicing cooperative problem solving at home. These children have a lot
of practice from home while listening to other people's ideas and doing things together
(research journal entry, February 20, 2017).
Further, teachers in both cultures did believe that there was a gender difference in children’s
engagement in cooperative problem solving and play. For instance, Bella (China) believed that
when children played with same gender peers, they worked in a more collective way:
Bella believes that there is a gender difference in the way of choosing particular types of
play. Children work more collectively when they play with same-gender peers than when
they play with mixed-gender peer dyads and groups (research journal entry, September
22, 2016).
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Similarly, Annabelle (US) believed that there was a gender difference in how children interact
with each other, and she described that girls in her classroom spend more time engaged in
fantasy play:
Annabelle believes that there is a gender difference in how children interact with each
other. She found that girls could be a lot more verbal and harsh with their words to their
friends to try to get their ways than [with] boys. Girls sometimes tried to manipulate their
friends' behaviors a little bit [….] In her class, lots of girls are really into imaginary play.
She wants girls to play with blocks as well, and she will decorate the block area in order
to entice them (research journal entry, February 27, 2017).
Teachers’ beliefs regarding children’s abilities to solve problems with peers in both
cultures reflected a similar character. Although teachers in both cultures did not believe that age
was the major factor influencing children’s development cooperative problem solving, they did
believe that there were gender differences in engagement in types of play as well as cooperative
problem solving.
Classroom environments. Classroom environments in two cultures were different in
terms of (a) play space, (b) play materials, and (c) play schedules. Particularly, US classrooms
included larger play spaces consisting of various play areas for children than the Chinese
classrooms. As recorded in the field notes and research journal entries, Bella (China) and
Melanie (China) acknowledged that they had a lack of space for children’s variety of play:
Bella thinks that there is limited space in the classroom to allow her to design some
activities (research journal entry, September 28, 2016).
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[….] Melanie admits that her classroom is too small to organize a theme activity
(research journal entry, September 28, 2016).
Often, children in Bella’s classroom sat at a big table, separated by gender. Bella and an assistant
teacher sat at each table in order to intervene when there was a conflict among the children:
In Bella’s classroom, children sat separately based on their gender. For instance, boys sat
at one table, and girls sat another table […] (field note, August 22, 2016).

Compared with previous observations, children in another classroom sat on the floor and
played toys. For the children in Bella’s classroom, they sat at big tables and played
blocks. Bella gave children a few toys for their play. Bella and an assistant teacher also
sat at children’s table and watched children’s play. If there was a conflict among the
children, they intervened (research journal entry, August 30, 2016).
On the other hand, children in Melanie’s and Hazel’s classroom had their own table and chair,
and they often played with toys at their own table:
[…] Melanie’s and Hazel’s classroom context is different from other classrooms, and it
has no round table for children to sit together. The children in other classrooms often sit
at one or two big tables and play together, and this arrangement may promote children to
cooperate with peers more. However, each child in Melanie’s and Hazel’s classroom has
their own table and chair, and the classroom context is similar to Chinese traditional
classroom contexts that include tables, chairs, and one blackboard. The size of the
classroom is small for 23 children […] (research journal entry, September 7, 2016)
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For the US teachers, they provided various play areas in their classrooms (e.g., dramatic
play, block, and writing areas). For instance, each classroom included approximately 12 play
areas for children’s free play:
During the interview, Annabelle said there were 12 play areas in the classroom including
writing, ramp, block, imaginary play, light, loft, fine motor, art, book, puzzles and games,
wire, and art easel areas (research journal entry, February 27, 2017).

During the interview, Savannah said that her classroom included block, light table,
multipurpose table, floor book, carpet, sand table, water table, musical instrument,
puzzles, center table (for clay or wirework) and easel areas. Play materials included such
as cardboard boxes and tubes, small tires and corks, props, fabric, etc. (research journal
entry, April 21, 2017).
Although US teachers provided a variety of play areas for children’s interests and needs, their
decisions regarding how much space children could use in a particular play time were also
identified. For instance, Reagan separated her classroom into three work centers in order to help
support children’s focus on their play or work:
During the interview, Reagan explained that she broke the classroom down into three
work centers. She believes that having a limited number of choices allows children to
focus on more what they are doing and less bump into people or furniture. Each work
center included four or six play areas. Also, she created a museum area since children
were interested in the wire, and they could display their works in that area [….] Work
center one included art, writing, sand, and light areas. Work center two included different
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kinds of fine motor and puzzle areas. Work center three included dramatic play, block,
and book areas (research journal entry, February 20, 2017).
For Annabella, she did not often limit children to choose particular play areas unless some
children did not have equal opportunities to engage in a particular type of play:
During the interview, Annabelle mentioned that the loft space could often include four
people. When there are five or more children in that space, it impacts children's play. She
did not have a set limit on time with the exception of if other children really want to play
there and do not have another space to do imaginary play. If someone has been there for a
while, she might give a suggestion. However, if children think they can work out, she
will not intervene (research journal entry, February 27, 2017).
Compared to the Chinese teachers, the US teachers provided more play materials for
children. Chinese teachers often provided constructive play materials (e.g., blocks) during
children’s free play:
During the interview, Bella mentioned that she preferred jigsaw puzzles to stimulate
children’s intelligence and attention, and she thought that there was a lack of toys in the
kindergarten (research journal entry, September 28, 2016).

During the interview, Melanie described that she often provided blocks, drawing tasks,
water, sand, or plants to stimulate children to cooperate with others (research journal
entry, September 28, 2016).
Further, the children in Melanie’s and Hazel’s classroom were often given a box of toys to share,
and Melanie believed that this decision promoted children’s cooperative problem solving:
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During the interview, Melanie described that she intentionally provides two children with
one box of toys in order to stimulate them to solve problems cooperatively (research
journal entry, September 30, 2016).
For the US teachers, they provided a variety of play materials for children based on children’s
interests and needs:
During the interview, Annabelle described that she provided materials based on children's
interests and needs such as fine motor materials (e.g., Legos) and imaginary play
materials (e.g., fabric). […] She found that the block area needed a lot of space because
children did a lot of big building and big play. The writing table had two chairs, and it
gave a nice spot for just a couple people to be. A cozy area included big pillows on the
floor with library books, and it did not necessarily need to be a very large space (research
journal entry, February 27, 2017).

During the interview, Savannah mentioned that she tried to provide more open-ended
materials to prompt children to think creatively. She tended to stay away from
commercialized-type materials. She provided a variety of materials for children but
without overloading the classroom. The frequency of changing materials was based on
how frequently children use them. When children are not interested in a particular
material, she might provide some provocations before she takes it away (research journal
entry, April 27, 2017).
Regarding the play schedule, the US teachers provided more play time than the Chinese
teachers. Often, the children in Chinese classrooms had a tight class schedule, and they usually
had one hour free play time in the morning:
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Children in the Chinese kindergarten took courses like language, reading, math, dancing,
taekwondo, piano, music, drawing, and art, which might cause them only have one hour
free play time in the morning normally (research journal entry, August 22, 2016).

[…] When the researcher arrived at the kindergarten, children were playing basketball,
and then had a snack. After the snack time, they were dancing. After dancing, children
were playing blocks. Three boys left the classroom to take taekwondo course, and six
children stayed in Bella’s classroom and were playing blocks. The children sat at one
table, and two assistant teachers gave children a few toys (field note, August 31, 2016).
As Melanie (China) explained, her class curriculum was designed based on elementary school
curricula:
During the interview, Melanie said that the curriculum and class schedule in her
classroom were designed based on a consideration of the area elementary schools’
curricula (research journal entry, September 30, 2016).
On the other than, US teachers often provided more free play hours for children:
During the interview, Reagan described her main goal for children was that they do more
intentional planning and then stick with their choice and follow it through. Children could
choose one work center in the mornings around nine, and they could play there for one
hour and twenty minutes. In the afternoons, they could choose again which work center
they want to be [….] (research journal entry, February 20, 2017).
Particularly for Savannah (US), providing more free play time in the morning also allowed her to
support children’s transition to from home to school:
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During her interview, Savannah explained that when children first arrived at school at
7:40, they were allowed to play in any areas. This free play continued until 9:15,
sometimes even 9:30. This period also allowed teachers to be able to support children and
their transition to school. Children had snack and story time, and then they could go
outside and then came inside to have group meeting time of the day. After the group
meeting, children usually go work with the teachers in small groups on project work, and
then remaining children are free to make selections within the areas of the classroom
(research journal entry, April 21, 2017).
Teachers’ decisions on classroom settings in two cultures reflect a variation not only
across cultures but also within each culture. Often, US teachers provided more (a) play space, (b)
play materials, and (c) extended play schedules for children than the Chinese teachers. Within
each culture, teachers’ decisions regarding play settings reflected their beliefs about children’s
needs and interests as well as how to support their successful transition to elementary school.
In summary, there were national and gender differences in the engagement of types of
play as well as cooperative problem solving, whereas there were no identified age differences.
Between the two cultures, US four-year-old boys engaged in more rough-and-tumble play than
Chinese four-year-old boys. Also, the US five-year-old girls engaged in more fantasy play than
the Chinese five-year-old girls. With no age differences, Chinese girls, in particular, spent more
time engaged in constructive play than the US girls. Within the US cultural context, boys
significantly engaged in more constructive play than the girls without any age difference.
However, no gender or age differences were identified within the Chinese cultural context. There
were no national, gender, or age differences in the engagement of functional play. Regarding
children’s cooperative problem solving, there were some cultural differences. For the four-year-
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old, Chinese girls used more debating than the US girls during their cooperation. For the fiveyear-olds, no national or gender differences were identified for the uses of debating. There were
gender differences in the uses of mentoring but there were no national or age differences. Within
the US cultural context, four-year-old boys used more mentoring than the four-year-old girls
during their cooperation. However, no gender or age differences were identified within the
Chinese cultural context. Further, there were no national, gender, or age differences in the uses
of planning, joint interaction, suggestion, or verbalization to teacher.
Besides these findings, teachers in both cultures believed that child age was not the major
factor influencing children’s development of cooperative problem solving. However, they did
believe that there were gender differences regarding preferences of a particular type of play and
engagement in cooperative problem solving. Regarding the classroom environments, US
classrooms included far more play areas and diversity of play materials as well as more play time
(approximately double) that in the Chinese classrooms.
Discussion
The study findings support that there were variations of the incidence of play across the
two cultural contexts as well as within each culture, across gender, but no age differences were
found. The most dramatic difference between the children’s play across cultures occurred in
constructive and fantasy play. In a few cases, these differences have been referenced in earlier
research (e.g., Benjamin, 1932; Eisenberg, Murray, & Hite, 1981; Fagot, 1974). Yet, in other
cases, this study identified some new considerations in the study of preschool children’s play in
two cultural contexts. Further, differences in two of the components of cooperative problem
solving (i.e., mentoring and debating) were identified across the cultures as well as within the
cultures and across gender, yet no age differences were found.
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Often, the US children engaged in more types of play than the Chinese children. For
instance, the Chinese children only engaged in two types of play (constructive play and fantasy
play), whereas the US children engaged in four types of play (functional play, constructive play,
fantasy play, and rough-and-tumble play). Particularly, between the two cultures, Chinese girls
spent more time in constructive play than the US girls with no age or gender differences
identified. Within the cultures, US boys significantly engaged in more constructive play than the
US girls with no discernable age differences. For the Chinese children, they did not show any
gender or age differences in constructive play. Although researchers found that boys often
engaged in more constructive play than girls (Benjamin, 1932; Eisenberg, Murray, & Hite, 1981;
Fagot, 1974; Farrell, 1957; Fein, Johnson, Kosson, Stork, & Wasserman, 1975; Honzik, 1951;
Sutton-Smith, 1979a, 1979b; Tauber, 1979; Tizard, Philps, & Plewis, 1976), this finding was
partially proved in this study, particularly for the US children but not for the Chinese children.
This variation was probably due to the play materials and play space that were arranged
by teachers in each cultural context. Different from the US children, the Chinese children often
engaged in constructive play, influenced by the Chinese teachers’ decisions to provide more
constructive toys during children’s free play time. Each classroom in the two cultures was
different. Based on the records of journal entries, the US classrooms included different play areas
(e.g., block, dramatic play, art, sand, and fine motor puzzle areas and writing table) for children’s
free play, and children had the freedom to play with a variety of play materials. Different from
the US classrooms, the Chinese classrooms had big tables or small tables for children. The
Chinese children were often provided with constructive materials by their teachers (e.g., blocks,
sand, water, and puzzles) during their free play times. Hence, teachers’ decisions about play
materials and play spaces might contribute to the situations that both Chinese boys and girls
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spent equivalent amounts of time on constructive play, and that Chinese girls engaged in more
constructive play than the US girls, who had more choices to engage in other types of play (e.g.,
fantasy play).
Previous research suggests that girls often engaged in more fantasy play than boys
(Benjamin, 1932; Eisenberg, Murray, & Hite, 1981; Fagot, 1974; Farrell, 1957; Fein, Johnson,
Kosson, Stork, & Wasserman, 1975; Honzik, 1951; Sutton-Smith, 1979a, 1979b; Tauber, 1979;
Tizard, Philps, & Plewis, 1976). However, the findings from this study are not consistent with
this suggestion, and only the cultural variation was identified. Particularly, there were cultural
variations in the engagement of fantasy play with no gender or age differences, and there were
no gender or age differences within the cultures. Between the two cultures, US five-year-old girls
engaged in more fantasy play than the Chinese five-year-old girls. The researcher’s field notes
reflected a phenomenon that only one Chinese four-year-old girl engaged in fantasy play with no
Chinese boys’ engagement in this form of play. It is important to note that the Chinese children
did not have a dramatic play area as did the US children. This fact might explain the cultural
variation for the incidence of girls’ engagement in fantasy play.
Regarding children’s cooperative problem solving during play, there were variations
across cultures as well as within each culture. It was found that Chinese four-year-old girls used
more debating (explanation, asking questions, and disagreement) than the US four-year-old girls
during play. Within the US cultural context, four-year-old boys used more mentoring (physical
demonstration, directing attention, narration, and discussing strategies) than the four-year-old
girls during their cooperation. Although other components of cooperative problem solving
(planning, joint interaction, suggestion, and verbalization to teacher) were not identified for
cultural, gender, or age differences, children did use these components during their play. These
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findings suggest the positive impact of play on children’s cooperative problem solving. As Piaget
(1951) and Vygotsky (1978) believed, play can be a context for children’s constructive
knowledge through their exploration with different types of play materials as well as the
development of problem solving skills with peers through their social interactions. Through
engaging in different types of play (functional, constructive, fantasy, and rough-and-tumble
play), children not only learn various skills of cooperative problem solving (e.g., explanation,
discussing strategies, and planning), but also have opportunities to practice these skills with
peers and apply emerging skills for their future problem situations. As Vygotsky (1978) noted,
intersubjectivity can be achieved by children through negotiations with others and the selfregulation of their own ideas and behaviors in order to solve a shared problem. The experiences
of cooperative problem solving with peers in this study suggests children do share their thoughts,
understand peers’ different perspectives, and solve problems through regulating their needs and
behaviors during play.
Limitations
The interpretation of this study’s findings should be considered with caution due to the
small sample size and low quality of audio in a few the children’s video footage, due to using
general versus body microphones. This study sample size was small, and generalization and
replication of this research should be prudent with deliberations of the similar characteristics of
populations, classroom contexts, geographies, time, and cultures. Further, some children’s verbal
interactions with peers were challenging to code by observers due to the intermittently, high
volume of noise in classrooms. Nonetheless, the percentages of agreements between observers
were in the acceptable ranges with less impact on study findings.
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Implications for Future Research and Practice
Even though the study findings were based on a small sample size, there are expectations
for the study to contribute to the field of early childhood education (ECE) by providing (a) a
description of preschool children’s cooperative problem solving across two cultures, (b) new
knowledge related to the influence of cultural contexts on children’s cooperative problem
solving, (c) an innovative methodology of ethnographic informed observations for studying
children’s cooperative problem solving in their everyday classroom contexts, and (d)
implications for teachers’ and educators’ development of culturally responsive teaching,
curricula, and use of classroom space for the improvement of children’s learning. Moreover, it is
anticipated that the methodology and findings will benefit not only the field of early care and
education but also public education in which teachers are increasingly challenged to draw upon a
deep understanding of a range of children’s cultural heritages, identities, and ways of learning
with others. More research is needed in the field of young children’s cooperative problem
solving during play in cross-cultural and everyday classroom settings, and more studies related to
the role of teachers for supporting children’s cooperative problem solving during play are also
needed.
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Appendix C
Example of Micro-Analysis Children’s 60-Minute Footages
Focal Children’s Profiles
Lily
Types of Play (59mins 57secs)
Water Play 1: 00:00:00 – 00:08:14 (8 mins 14 secs)
N=3G
00:00:15 – 00:00:18 Explanation: She described her bottle was full with water.
00:00:26 – 00:00:27 Explanation: She described her bottle was full with water.
00:01:03 – 00:01:05 Explanation: She described one boy had a locust.
00:01:15 – 00:01:16 Suggestion: She asked Lauren to if Lauren wanted her to fill water.
00:01:16 – 00:01:20 Coordinated Action Durations: 14 secs for helping Lauren to fill her box
with water.
00:01:28 – 00:01:34 Attention Directing & Explanation: She pointed at Lauren's box and
explained the box was leaking.
00:01:42 – 00:01:43 Explanation: She said she needed to add more water.
00:02:02 – 00:02:03 Explanation: She described her bottle was full as well when Lauren told her
box was full with water.
00:02:06 – 00:02:08 Ask Questions & Attention Directing: She said, "look" while holding her
bottle and asked Lauren whether she could see water in her bottle.
00:02:09 – 00:02:16 Agreements: When Lauren suggested to put a locust into Lily's bottle, Lily
agreed. Lily called one boy to bring his locus.
00:02:19 – 00:02:22 Observation Durations: She looked at one girl when the girl called one boy
and asked him to put the locus in water.
00:02:24 – 00:02:28 Verbal Controlling: She asked the boy to put his locus in her bottle.
00:02:49 – 00:02:51 She said, "I finally get the bottle cap/"
00:02:52 – 00:02:53 Controlling: She took away her bottle when the boy came and tried to put
his locus in her bottle.
00:02:54 – 00:02:56 Suggestion: She suggested to put the locus in another bottle after filled with
water. However, the boy disagreed.
00:03:00 – 00:03:09 Observation Durations: She was looking at the boy when the boy explained
that the locus could not live in water.
00:03:14 – 00:03:17 Explanation: She explained that a bottle was dropped since she could not
hold it.
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Appendix D
Coding Book
Coding Instruction
Practice Coding
1. Fill out information including a) Focal Child Name, b) Date, and c) Coder’s Name on the
Coding Sheet.
2. Watch a 15-second footage, and then pause and code in 10 seconds. Keep this process until
complete all coding.
3. Mark codes/sub-codes you have seen in the 10-second footage using the symbol (Ö).
4. Write Types of Play with alphabetic characters (A, B, C, D, & E) you have observed.
5. Write the numbers of Children & Teachers you have observed.
6. If you’re ambiguous to code focal child’s particular behaviors, mark with the symbol (?).
7. After you complete coding the first 15-minute footage, you could pause or rewind the
footage to clear about your previous ambiguous codes/behaviors. If you still feel ambiguous,
please mark with the symbol (*) and then discuss it with the other coder for clarification.
8. Do not code behaviors you could not observe. If you only see a child’s back image, do not
assume the child was looking at something unless you see his/her face and eyes in the
footage.
9. Do not code children’s behaviors when they were looking at things outside of their current
play area.
Coding
1. Fill out information including a) Focal Child Name, b) Date, and c) Coder’s Name on the
Coding Sheet.
2. Watch a 15-second footage, and then pause and code in 10 seconds. Keep this process until
complete all coding.
3. Mark codes/sub-codes you have seen in the 10-second footage using the symbol (Ö).
4. Write Types of Play with alphabetic characters (A, B, C, D, & E) you have observed.
5. Write the numbers of Children & Teachers you have observed.
6. After you complete coding the first 15-minute footage, you could pause to take a break. After
the break, you can keep coding another 15-minute footage. Continue this process until you
finish coding the focal child’s 60-minute footage.
7. After you complete coding the first 15-minute footage, you could pause or rewind the
footage to clear about your previous ambiguous codes/behaviors. If you still feel ambiguous,
please do not code the behaviors.
8. Do not code behaviors you could not observe. If you only see a child’s back image, do not
assume the child was looking at something unless you see his/her face and eyes in the
footage.
9. Do not code children’s behaviors when they were looking at things outside of their current
play area.
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1

Types of Play

A. Functional Play
1. A child mainly shows his/her physical movements with/without objects in no goaloriented way.
• A child jumps (while holding papers/blocks/others).
• A child runs (while holding papers/blocks/others).
B. Rough-and-Tumble Play (interactive-dramatic)2
1. A child engages in play fighting or chasing/fleeing that are playful and nonaggressive.
• A child wrestles/tumbles with a peer without hurting each other.
• A child chases/flees a peer.
• A child pushes a peer with a mattress, and they laugh/smile.
C. Constructive Play1
1. A child uses objects to organize/make something or draw something in a goal-oriented
way.
• A child is building a house with blocks.
• A child is drawing a flower.
D. Fantasy Play1
1. A child engages in role-play or make-believe play.
• A child pretends he/she is a dad/mom.
• A child pretends a block as a sword.
E. Game with Rules1
1. A child plays games with peers following implicit or negotiated rules.
• A child talks with a peer game rules before or during play.
1

The descriptions of the Functional Play, Constructive Play, Fantasy Play, and Game with Rules
were adapted from Smilansky’s work (1968), and 2the description of the Rough-and-Tumble
Play was adapted from Pellegrini’s work (1987).

Cooperative Problem Solving
Cooperative Behaviors
Physical Demonstration
1. Child’s physical movements that show how to do something.
• A child shows how to do something.
• A child shows a "right” material/model to a peer to build something.
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•

A child points at a direction or area to show a peer how/where to put materials on.

Imitation
A. Physical Imitation
1. A child looks at their peers and models the same action while working on a task.
2. A child looks at peers' constructions/buildings and makes the same ones.
B. Verbal Imitation
1. A child models the same words after peers have said.
• When a peer says “no,” a child says “no” as well.
2. A child follows a pattern as peers have said.
• A peer says, "You crushed me into X" and a child says, "You crushed me into Y."
Controlling
A. Physical Controlling
1. A child physically controls or blocks peer’s actions.
• A child removes something that belongs to peer’s (for stopping peer’s behaviors).
• A child grabs back his/her materials when a peer has taken it or tried to take it.
• A child pulls his/her hands away when a peer tries to take materials from the hands.
• A child holds materials around arms and protects them from others.
• A child grabs/takes peers’ materials without peer’s permission.
• A child removes things that his/her playmates put on his/her construction.
• A child pushes/breaks/destroys peer's building/construction that a peer has built.
• A child puts something on peer's play materials, which a peer doesn't want.
B. Verbal Controlling
1. A child verbally controls peer’s actions.
•
•
•
•
•
•
•
•
•

A child shouts at a peer to stop peer's behaviors.
A child lets a peer protect his/her toys from others in a direct way.
Say, “it’s mine” when a peer tries to grab child’s materials in order to stop peer's
grabbing actions.
Say, "nobody can take it."
Say, "give it to me."
Say, "don't let it go."
Say, "don't go faster than I do."
Say, "I'm not talking to you. You gotta go back to your play area."
Say, "My turn."

Coordinated Action
1. A child coordinates an activity or assists a peer through physical movements (e.g. hands-on
supports or assists).
• A child helps a peer to fill up waters in peer’s box.
• A child completes an action/a goal or makes/builds something with a peer together
with/without planning.
• A child helps a peer to look for play materials with/without peer’s request.
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•
•
•

A child gives her materials to a peer when a peer asks for them.
A child grabs materials from a peer and gives them to his/her playmate.
A child helps a peer fix broken materials.

Observation
1. A child observes peers without simultaneous physical movements.
• A child looks at peers (their behaviors or play materials) without building/making
something.
• A child looks at peers (their behaviors or play materials) while touching his/her own play
materials.
• A child looks at peers (their behaviors or play materials) without talking.
Attention Directing
1. A child directs peer’s attention by pointing at/showing/picking up something.
• Say “Look” while pointing at/holding/picking up something.
• A child brings something in front of peers to let them see.
2. A child directs peer’s attention by calling peer’s name or saying something.
• Say, "XX, we gotta make this."
• Say, "Look at me/you."
• Say, "Watch this."
• Say, "Watch out."
• Say, "Look at what I'm making."
3. A child grabs peer's attention by making a funny/silly sound.
Dividing Labor
1. A child divides works for a peer and him/her.
• A child assigns a peer to build rooms while the child builds walls.
Assigning Roles
1. A child assigns different roles to children such as mom, dad, baby, etc.

Communication Behaviors
Asking Questions
A. Asking Unknown Questions
1. A child asks a peer a question that she/he does not have answers.
• Ask, “Who put this in here?” since he/she doesn’t know an answer.
• Ask,” Who wants this?”
• Ask, “Who can build a house like mine?” (while holding his/her own construction)
• Ask, “Whose material is this?”
• Ask, “Where is the block?”
• Ask, “Is it a car?”
• Ask, “Can I use/have/borrow your materials?”
B. Asking Known Questions
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1. A child asks a peer a question that she/he has answers.
• Ask, “Can you see the water in [my] bottle?”
• Ask, “Where is it?” after she/he has hidden it.
• Ask, “Didn’t you see that I just make one?” when a peer asks a child to make a thing as
the peer has made.
Explanations
1. A child explains the reasons for his/her actions. A child explains why he/she is
doing/thinking in a particular way.
• Say, “I dropped something because I could not hold it.”
• Say, “I shouldn’t give you my snack today since you don’t share with me.”
• Say, "I need this for building that."
2. A child assumes something may have happened.
• Say, “Others may put something in here.”
3. A child explains a peer how to do something.
4. A child responds to peer's open-ended questions.
• Say, "This is yours" when a peer asked, "where is my toy?"
5. A child explains a rule to a peer what or how he/she should do or act in a particular way.
Narration
1. A child describes what something is or what is happening with/without verbal exchanges.
• A child puts a block on his/her construction and says, “There is a tail.”
• Say, "The Sandglass can eat."
• Say, “My bottle is full with water.”
• Say, “I need to add more water.”
• Say, “Me too/I have a same one” when a child has made similar constructions as the
peer’s.
• Say, “I’ll make something.”
• Say, "I've not completed yet."
• Say, "You're not my friend anymore."
• Say, "Got it."
2. A child describes his/her previous experiences.
• A child describes his/her experiences of doing/watching/making something.
3. A child describes peers’ actions/materials/works.
• Say, “The boy has something.”
• Say, “The water in [your] box is leaking.”
• Say, “The bottle cap is gone.”
4. A child describes her desire/need.
• Say, "I only want/need this."
• Say, "I don’t have a lot."
• Say, "We don’t need these."
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Negotiation
A. Discussing Strategies
1. A child discusses problem solving strategy or aspect of a task that ends with mutual
agreement.
• Say, “I gave you my materials yesterday, so can you give me yours?”
• Say, “I’ll bring you snacks tomorrow, so can I have your materials?”
• Say, “This is the king of the star, okay?”
B. Providing Remedy
1. A child provides a remedy for resolving a problem/conflict.
• When a peer was upset for child’s words or behaviors, a child says, “I’ll bring snacks for
you tomorrow.”
C. Being Coercive
1. A child coerces/be coercive toward a peer for something.
• Say, "You know that I can destroy your construction, right?"
Suggestions
1. A child gives a suggestion or an idea to peers that involves the possibility of accomplishing
task-related goals or changing (starting/stopping) a state.
• Ask, “how about playing the SpongeBob Game?”
• Ask, “how about we compare which one is taller?”
• Ask, “Would you like me to fill water for you?”
• Say, "I have a good idea" while showing his actions to a peer.
• Say, "Maybe we can break it down."
• Say, "We can make a jail."
• Say, “Let me help you.”
• Say, "Try this."
• Say, "We gotta make a castle."
Agreements
A. Physical Agreements
1. A child makes gestures/motions as an acceptance or agreement in response peer’s action,
statement, or question
• When a peer suggests going another area, a child moves/walks/runs toward that area.
• When a peer shows his construction for showing how it is amazing, a child
claps/smiles/nods.
• When a peer puts a material on child’s construction, the child accepts it without removing
it.
B. Verbal Agreements
1. A child makes a statement of acceptance or agreement in response peer’s action, statement,
or fixed question.
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•
•
•

When one peer suggests putting something in a child’s bottle, the child says “yes.”
When one peer shows his construction a child, the child says, "wow."
When one peer asks a child, “do you want this?” the child says, “yes.”

Disagreement
A. Physical Disagreements
1. A child makes a gesture/motion as an opposition, protest, or retaliation in response to peer’s
action, statement, or question.
• A child shakes his/her head in response to peer's statement, questions, suggestion,
behaviors.
B. Verbal Disagreements
1. A child makes a statement of opposition, protest, or retaliation in response to peer’s action,
statement, or question.
• Say, “Who would drive reversely?” when a peer drives a motorcycle reversely.
• Say, “Who said that I cannot make it? I made it, see?”
• Say, “Yours is different with my building. You should put this piece on this side.”
• Say, "No, it's not."
• Say, "I don’t need that" when a peer gives a child play materials.
• Say, "It doesn't look like something" when a peer has said it's something.
• Say, "You're making it wrong."
• Say, "You're not going to make/complete that."
• Say, "Not happening."
Verbalization to Teacher
1. A child directs help-seeking statements, questions, or gestures to a teacher.

Note. Codes were adapted from Ramani’s work (2012).
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Chapter 4. Understanding Chinese and US Preschool Teachers’ Beliefs about Supporting
Children’s Cooperative Problem Solving during Play
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Abstract
There is a theoretical foundation to support the vital role of teachers in their guidance and
scaffolding of preschool-aged children’s development of cooperative problem solving
(Vygotsky, 1978). The goal of this cross-cultural study was to investigate the role of teachers in
preschool children’s cooperative problem solving in China and the US. The data are drawn from
a larger study that comprised a 10-month ethnographic informed by focal-child observations of
children’s cooperative problem solving in everyday classroom environments. Here, data are
presented generated from the children’s teachers’ (three in China and three in the US) semistructured interviews using a video-stimulated recall approach, and (b) researcher’s field notes
and journal entries (secondary data source). Data were triangulated and analyzed using the
constant comparative analysis method. Findings regarding (a) teachers’ image of the child, (b)
the role of teachers, and (c) teachers’ decisions related to the creation of their classroom
environments emerged. Each finding reflects not only cultural differences but also similarities
among the teachers by situating their beliefs and practices in their cultures. These findings are
expected to contribute to the field of early childhood education in which teachers continue to
face challenges to develop culturally responsive teaching and curricula for children from diverse
cultural backgrounds.
Introduction
Sociocultural theory advocates that play can be a context for children to construct their
knowledge through an exploration of different types of play materials and to develop cooperative
problem solving skills with advanced peers or experts (e.g., teachers) through social interactions
(Vygotsky, 1978). Particularly, teachers’ decisions on the selection of play materials and
provision of supports and guidance to children often impact children’s emergent development of
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knowledge and skills that are beyond their “current” levels of development. Hence, teachers play
a vital role in children’s learning and development, and cooperative problem solving, in
particular.
This cross-cultural research study provides findings related to the role of teachers in
children’s everyday play and cooperative problem solving in a preschool center in China and one
in the US. The effects of teachers’ beliefs and pedagogical decision-making on children’
cooperative problem solving and play have yet to be investigated in these two cultures (e.g.,
Tobin, Hsueh, & Karasawa, 2009). Therefore, there is value in providing cross-cultural
perspectives of teachers in the field of early childhood education as one way to contribute to the
development of culturally responsive teaching and to better understand the relationships of
teachers’ beliefs to their practices related to their attempts to support four- and five-year-old
children’s cooperative problem solving during play. Further, as there have been no cross-cultural
studies of teachers practice related to children’s cooperative problem solving during play in
everyday classroom experiences, it was a secondary goal of this study to create and describe a
cross-cultural methodology designed to investigate teachers’ beliefs about their roles and
pedagogical decisions.
Literature Review
Theoretical Underpinnings
The understanding of teachers’ beliefs about children’s learning and development of
cooperative problem solving is grounded in sociocultural theory. Key tenets of Vygotsky’s
sociocultural theory places import on the positive impact of social interaction on children’s
development, generally, and their cooperative problem solving abilities, in particular (1978).
Leontiev, a prominent student of Vygotsky, viewed social interaction as a “process of reciprocal
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transformations between subject and object poles” (1981, p. 46). Through social interactions,
children often internalize learned skills from experts, and others, from which they draw upon to
solve future problems. This knowledge is not only related to children’s actual skill set but also
the context in which their new abilities are learned. When children feel stuck in a process of
solving a problem, for example, more experienced learners’ suggestions or prompts often enable
children to contemplate and discuss multiple ways of problem solving as they begin to put their
plans into actions. In this example, the child carries forth both the knowledge learned and the
exchange between herself and her teacher so that her future attempts are guided by discreet and
situational knowledge (memories). When children demonstrate their emerging capabilities to
solve a problem, teachers have the opportunity to decrease or alter the degree their guidance,
providing children more autonomy to challenge themselves and recognize their potentials. This
adjustment of support, that includes when and how to intervene, is often referred to as
scaffolding, which is related to teachers’ perceptions of children’s zones of proximal
development (ZPDs). The ZPD is defined as the “distance between the actual developmental
level as determined by independent problem solving and the level of potential development as
determined through problem solving under adult guidance or in collaboration with more capable
peers” (Vygotsky, 1978, p. 86).
In order to better support children’s learning and development, teachers’ practice includes
their participation in children’s everyday learning experiences, situated within their particular
learning contexts. Wood, Bruner, and Ross (1976) define this practice as scaffolding because it is
a “process that enables a child or novice to solve a problem, carry out a task or achieve a goal
which would be beyond his unassisted efforts” (p. 90). Scaffolding is often viewed as an
effective way of supporting children’s learning within their ZPDs (Vygotsky, 1978). Teachers’
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typically utilize tools, materials and language as part of their scaffolding practice (Berk &
Winsler, 1995; Bodrova & Leong, 1996/2007; Vygotsky, 1933). Barbara Rogoff, a NeoVygotskian scholar, has termed this type of support guided participation with an emphasis on the
mutual involvement of people and their social partners through communication and coordination
in socioculturally structured, collective activity (Rogoff, 1990; Rogoff & Gardner, 1984). This
process includes not only children’s observations of problem solving strategies but also their
“hands-on involvement” in the process (Rogoff, 1995, p. 142).
The Role of Teachers
The role of teachers in children’s learning and development is critical since their creation
of contexts for learning (Cabell, DeCoster, LoCasale-Crouch, Hamre, & Pianta, 2013;
Dewey,1899-1997; Martin, 2000) has been shown to vary from one culture to another (Moran,
Bove, Brookshire, Braga, & Mantovani, 2017; Tobin, Hsueh, & Karasawa, 2009). Children's
varied experiences inform their unique ways of learning, which requires teachers to be flexible
and to continually modify their teaching approaches based on children’s “individualities” (e.g.,
interests, development status, needs, learning styles, and personalities) (Dewey, 1938/1963/1997;
Jung & Recchia, 2013, p. 837; Stone, 2012). Understanding children’s individualities enables
teachers to guide children’s learning by assuming multiple roles such as observer, partner,
listener, facilitator, or supporter to better promote children (Jung, 2013). For example, if a child
needs more guidance and assistance, teachers may take on the role of a facilitator; if a child
needs to exercise more control or autonomy, teachers may act as a partner or listener. All of
these actions are part of scaffolding and include the ability of a teacher to calibrate her decisions
and practice based on her understandings of children’s needs and her beliefs about her role in
children’s learning (Wood, Bruner, & Ross, 1976).
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Teachers’ decision-making on how to support children’s development of cooperative
problem solving reflects their beliefs about their sense of themselves (e.g., the role of teachers)
and image of the child (Bandura, 1986; Nespor, 1987; Tolman, 1951; Trivette, Dunst, Hamby, &
Meter, 2012). As Beijaard, Meijer, and Verloop (2004) described, teachers’ identities are viewed
as an evolving process of “integration of the personal and the professional sides of becoming and
being a teacher” (p. 113) and “perceptions of their roles or relevant features of their profession”
(p. 118). For instance, teachers’ professional beliefs come from their educational and
professional training, and the personal beliefs emerge from their childhood experiences and
classroom teaching experiences (Clarlesworth, Hart, Burts, Mosley, & Fleege, 1993; McMullen,
1997; Spodek, 1988). It has been suggested that factors including teachers’ years of teaching
experiences, educational levels, location of their school in which they teach, and class size can
influence their beliefs about child-centered teaching. For instance, Wang, Elicker, McMullen,
and Mao (2008) conducted a cross-cultural study in China and the US to investigate preschool
teachers’ beliefs about early childhood curricula. They found that urban Chinese teachers with
higher levels of professional training, education, or/and instruction with small class sizes (fewer
than 50 children) were more likely to endorse child-centered beliefs. For the US teachers, only
the factor of high educational level, influenced their child-centered beliefs. Further, Hu, Fan,
Yang, and Neitzel (2017) found that Chinese teachers with more than 11 years of teaching or/and
higher degrees were more likely to have child-centered beliefs, whereas teachers’ academic
majors or certifications could not predict their beliefs.
Teachers’ beliefs influenced by personal and professional experiences mirror their unique
way of classroom practices (Pajares, 1992; Vartuli, 1999; Wang, Elicker, McMullen, & Mao,
2008; Williams, 1996). Teachers, who appreciate a child-centered education approach, are often
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more likely to instruct and organize activities by considering children’s interests, ideas, and
perceptions, whereas teachers, who value teacher-centered education, are more likely to design
structured group activities and expect children to follow teachers’ lead (Cornelius-White, 2007;
Stipek & Byler, 2004; Stipek, 2004). It has been suggested that Chinese teachers often embrace
teacher-centered beliefs which reflect their teaching practices (Hu, 2011; Rao, Ng, & Pearson,
2010). Even though teachers create child-centered learning environments for children, they have
been found to limit children’s choice of engaging various types of play and how they interact
with play materials (Hu, Fan, Yang, & Neitzel, 2017). For instance, Liu, Yang, Tu, and Pan
(2012) found that around 22 out of the 36 urban preschools provided 30 – 45 minutes of indoor
play for children, whereas only 12 out of 72 rural preschools provided indoor play.
Teachers’ decision-making in the classroom also links to their “image of the child”
(Edwards, Gandini, & Forman, 1992). Particularly, teachers’ image of the child is associated
with their decision-making regarding “when or whether to create the space, time, and
opportunity” for children’s cooperative problem solving (Moran & Jin, 2016). If teachers
perceives a child as competent, their “stance shifts toward nurturers of children’s questions and
ideas and bridge builders between what children know and are coming to know” (p. 2). This
process often requires teachers to engage in emergent listening that entails “open[ing] up the
possibility of new ways of knowing and new ways of being, both for those who listen and those
who are listened to” (Davies, 2014, p. 21). Similarly, Carlina Rinaldi (2005) has written
extensively about teachers’ “pedagogical listening.” From this perspective, it is important for
teachers to move beyond listening for sounds, words, and meanings and include “listening to
thought – ideas and theories, questions and answers of children and adults” without a
preconceived view about what is right or appropriate (p. 12). Such practice is characterized by
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the ways in which teachers engage with and attend to children, the ways in which teachers listen
to children with intent and respect, and the ways in which teachers acknowledge children’s
words.
John Dewey’s perspectives (1899 -1997), reflected in the contemporary writings of
Harriet Cuffaro (1995), focused on the importance of key elements of classroom contexts on
children’s learning and development, that includes the creation of classroom settings,
consideration of class schedules and use of time, and the provision of a range of materials. These
elements reflect teachers’ pedagogical and cultural beliefs (Cuffaro, 1995). Teachers’ values
regarding the role of play, and cooperative problem solving in particular, often influence the
ways in which they create or modify classroom settings (e.g., provide a large space for children’s
play or cooperative problem solving). Further, teachers’ beliefs about what is meaningful and
significant for children to do during their preschool day also reflects on their provision of
uninterrupted time for children. Such uninterrupted time often allows children the opportunity to
engage in learning more deeply, often required for cooperative problem solving as they
experiment and reflect on their thinking and actions (Cuffaro, 1995; Dewey, 1938/1963/1997).
Additionally, teachers’ beliefs about what children need to engage in learning experiences that
actualize their potentials links to their decisions on what tools and materials they provide
children in classrooms (Cuffaro, 1995; Dewey, 1902, 1938/1963/1997). For example, offering a
wide range of open-ended materials (versus materials with single functions) encourages children
to engage in a range of play episodes that develop a variety of skills and competencies including
language development, problem solving, and social interactions (Pellegrini & Gustafson, 2005).
Notably, it has been suggested that there are cultural differences in the expectations about what
are appropriate play materials for children at different age periods (Sim, Hutchins, & Taylor,
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1997). For example, compared to US preschools, Chinese kindergartens often have fewer toys
and objects. This difference was associated with Chinese teachers’ beliefs and emphases about
the value of interpersonal stimulation, rather than child-object stimulation (Dollar, 1988).
The Role of Culture
Decisions made by teachers are influenced by cultural and pedagogical beliefs and vary
across diverse settings (Bruner, 1996; Edwards, Gandini, & Forman, 1992; Moran, Bove,
Brookshire, Braga, & Mantovani, 2017; Tobin, Hsueh, & Karasawa, 2009). Particularly living in
this period of rapid globalization, teachers’ pedagogical beliefs are not only influenced by their
own culture but also other cultures. As Tobin, Hsueh, and Karasawa (2009) delineated in their
latest version of Preschool in Three Cultures: Japan, China and the United States, both Chinese
and US early childhood educational goals and practices have shifted since 2005. In 1985 and
2005, teachers’ beliefs and practices between two cultures were different. Chinese teachers
emphasized control and regimentation, whereas the US teachers focused more on play and
choice (p. 232). Twenty years later, the educational goals in China and the US have shifted.
Chinese teachers are more focused on more “child-initiation and creativity” than at the turn of
this center, whereas the US emphasis has moved away from child-centered practices toward
more emphasis on “academic outcomes and teachers’ role in instruction” (p. 232). As Tobin,
Hsueh, and Karasawa explain:
[…] the fact that US preschools have become more academic and Chinese preschools
more play oriented suggests not that they are converging toward a common end point but
instead that they may be passing like two ships in the night. (p. 232)
Preschool systems in each culture vary due to their unique trajectory of evolution
influenced by historical backgrounds, stage of economic development, politics, and globalization
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(Tobin, Hsueh, & Karasawa, 2009). Globalization influences everyone, everywhere, but not at
the same time or in the same way (2009). Particularly, the US and China have their unparalleled
history of evolution that impacts their contemporary approaches to early childhood education
(ECE).
US early childhood education (ECE). Different from other Western countries, the US is
relatively new in offering ECE as a federal and state practice, governed by policies at both levels
(Neuman, 2015). The initial idea of ECE originated from selected European countries in the
early 19th Century when more mothers started working outside of their homes. The idea came to
the US during the period of the Industrial Revolution, and many infant schools were created in
churches, factories, and private homes while parents were working (Kagan, 2009). Infant schools
were built in order to allow mothers to work and children to be cared for (Infant Society of
Boston, 1828), especially for infants who lived in poverty. In the late 19th and early 20th
Centuries, nursery schools appeared, and primarily served children from affluent families
(Kagan, 2009). During World War I, the Great Depression, and World War II, although federal
policy established some childcare facilities, they dissolved after each crisis. In 1926, the National
Association for the Education of Young Children (NAEYC) was created in the US for the
purpose of improving the quality of education and developmental services for all young
children’s wellbeing. In 1965, the federally-funded early childhood program, Head Start, was
created as part of the War on Poverty, and continues today serving 1,100,000 children ages birth
to five (Head Start, 2015). Based on a report from the US Department of Health and Human
Services in 2005, Head Start had a modest influence on children’s language development;
nonetheless, the 2010 report showed that the program had no overall cognitive, social, or
emotional influences at the end of the first grade (Puma, Bell, Cook, & Heid, 2010). The effects
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of early childhood programs are mixed due to limited national standards about what is meant by
“quality caregiving and contexts” (e.g., the quality of curriculum and teacher).
More recently, US policy frameworks lack a systematic, synchronized approach to
guiding early care and education across the states (Neuman, 2015). Usually, preschool education
is categorized as public or federally-funded, family day care, and center-based programs, in
which children aged 3 to 5 enroll. First, the federally-funded programs such as Head Start and
the recent public pre-k program movement were created for young children from low-income
families in order to improve their school-readiness while enhancing their social, emotional, and
cognitive development (Head Start, 2016).
Second, family or home-based child care takes place at providers’ homes and is
sometimes characterized by poor quality settings and less-educated care providers, that are hard
to regulate by the government and may negatively influence children’s development (Neuman,
2015).
Last, center-based care is often valued for its high quality care and positive effect on
children’s development. Center-based care can be associated with a university or business, that
includes highly educated teachers or caregivers, innovative curriculum for improving children’s
development, and learning materials and experiences that promote a wide range of experiences
(Coley, Li-Grining, & Chase-Lansdale, 2006; Dowsett, Huston, Imes, & Gennetian, 2008; Fuller,
Kagan, Loeb, & Chang, 2004; Maccoby & Lewis, 2003). Compared with other types of child
care in the US, center-based care is the most costly, which results in a majority of enrolled
children from middle- and high-class families. It has been found that children who receive highquality, center-based care show strong cognitive development related to competencies in math
and reading skills as compared to children enrolled in family day care and federally funded
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programs (Magnuson, Meyers, Ruhm, & Waldfogel, 2004; Vortruba-Drzal, Coley, Koury, &
Miller, 2013).
Beginning in the 1960s, US early childhood education moved into a new period of
evolution. This trajectory has been influenced by (a) Piagetian theory since the 1970s, (b) the
adoption of a pedagogical framework known as Developmentally Appropriate Practice in 1986,
and (c) the Reggio Emilia Approach to Early Education beginning in the early 1990s (Bringuier,
1980; Edwards, Gandini, & Forman, 1992; Griffin, 2004; NAEYC, 2009), among others.
Chinese early childhood education (ECE). Similar to the US, China is also in the stage
of evolving an ECE that is historically influenced by multiple countries. Since the loss in the
Sino-Japanese War (1894 – 1895), the Qing dynasty has had a great interest in the modernization
of Japan and started learning from Japan, for instance, copying ECE from Japan and requesting
Japanese teachers to train or serve as nursemaids (Huo, Neuman, & Nanakida, 2015). However,
with the eruption of the patriotism movement on May 4th, 1919, the ideology of learning from
Japan was replaced by learning from Europe and America. Many scholars like John Dewey
(1859 -1952), Bertrand Russell (1872 – 1970), and William H. Kilpatrick (1871 – 1965) were
invited to give lectures on pedagogical ideas and practices. As China became politically resistant
to America in the early 1950s, American pragmatic theory and child centrism were criticized and
replaced by Soviet thoughts and notions that reflected collectivist education patterns and using
direct instructions.
By the 1970s, China was in the stage of reforming and opening to the West. The
pedagogical ideas and approaches such as Montessori methods and the Reggio Emily Approach
became valued in China. While opening to Western pedagogical values, China also attempted to
develop ECE policies that reflected its national and cultural status (e.g., Confucianism) (Huo,
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Neuman, & Nanakida, 2015; Pang & Richey, 2007). On October 31st, 1981, the Ministry of
Education published the Kindergarten Education Outline (Trial Draft) in order to systemize
children’s age of receiving ECE and constitutes the mission of ECE including educating children
across the domains of health, cognition, morality, and physical development (Huo, Neuman, &
Nanakida, 2015). In 1989, the National Education Commission announced Kindergarten Work
Regulations (Trial) and the Management Ordinance of Kindergarten, and they were the
guidelines for “General Provisions, Enrollment and Class Arrangement in Kindergarten,
Healthcare in Kindergarten, Education in Kindergarten, Rooms and Facilities in Kindergarten,
Staff in Kindergarten, Kindergarten Fund, Kindergarten Management, and Supplementary”
(Huo, 2015, p. 11).
More recently, China continues to evolve ECE programs and initiatives. In September
2001, the Ministry of Education published Guidelines for Kindergarten Education (Trial) that
focused on “General provisions, Education Content and Requirements, Organizing and
Implementing, and Education Evaluation” (Huo, 2015, p. 11). In 2010, the Central People’s
Government announced the Compendium for China’s Mid- and Long-Term Educational
Development including the goals that (1) 95% of children should receive at least one year of
preschool education, and (2) 75% of children should receive a three-year preschool education by
2020. In the same year, the State Council announced The State Council’s Several Suggestions
Regarding Developing Preschool Education, which emphasized the importance of quality of
preschool education and of equality of receiving the education. Unlike the US, China does not
have any national standards that are similar to the National Association for the Education of
Young Children (NAEYC), which guides program preparation, professional development, and
quality ratings. Although China does have standards (e.g., Guideline for Kindergarten
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Curriculum) for guiding preschool management such as staff qualification, equipment, school
settings, and curriculum, the interpretation of standards is different from province to province
(Hu & Li, 2012).
Different from the US, a kindergarten is the main formal early childhood education in
China, which serves children from 3 to 6 years of age. The majority of Chinese kindergartens are
located in urban areas due to its economic development as compared to rural communities (Hu &
Li, 2012). Kindergartens can be classified as public, community, and private schools. Public
kindergartens mainly serve children whose parents work for the government, institutions,
enterprises, or corporations affiliated with governments located in the urban areas. Community
kindergartens mainly serve children who are urban residents in particular neighborhoods. Private
kindergartens tend to serve children from mid- and high-income families across urban settings.
Among them, the kindergartens that are run by education departments represent high-quality
practices as compared to other types of center-based care (Cleveland, Forer, Hyatt, Japel, &
Krashinsky, 2007; Hu & Szente, 2010; Pan, Liu, & Lau, 2010). Children from low-income
families are less likely to receive formalized early childhood education since the cost is too
expensive to afford these programs without government or community assistance (Hu & Li,
2012). Some of them may even attend unregistered kindergartens that are illegal.
The evolution of ECE in the US and China could be viewed as a shift of cultural values,
beliefs, and strategies (Tobin, Hsueh, & Karasawa, 2009). Often, the national educational system
assimilates the national community by decreasing nuances across the community resulting in a
perception that there is a homogeneous whole – a shared vision without variation (Komulainen,
2001). Although a preschool may comply with national educational standards, preschool
classrooms are unique contexts that embody local mores and practices that reflect variations in
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cultural contexts. These variations are often reflected in the exchange and negotiation among
teachers and children (Bruner, 1986, p. 132; Martin, 2000).
In summary, theoretical, pedagogical, and historical perspectives have provided a lens
through which to study teachers’ beliefs regarding children’s everyday classrooms experiences.
It has been recognized that cultural contexts influence teachers’ decisions related to their practice
that includes their creation of classroom settings. Sociocultural theory emphasizes the role of
social interaction in learning through engagement in joint activity from which shared knowledge
is co-construct. From this perspective, the scaffolding of children’s learning by teachers and
more experienced peers is critically important. Further, teachers’ pedagogical decisions
regarding classroom settings, use of time in the classroom, and provision of tools and materials
influence children’s learning and development. These decisions and practices often link to
teachers’ beliefs about how children learn and when teachers should intervene, for example.
Therefore, there is a need in the field of early childhood education for cross-cultural studies that
are designed to investigate teachers’ beliefs about children’s cooperative problem solving during
play in their everyday classrooms.
Methodology
The purpose of this study was to understand preschool teachers’ beliefs about children’s
cooperative problem solving during play, cross-culturally. With this research purpose in mind,
two research questions guided the methodology.
1. What are teachers’ beliefs about their roles in supporting children’s cooperative problem
solving during play in US and Chinese preschools?
2. How do teachers support children’s development of cooperative problem solving during play
in two cultures?
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In order to answer these questions, three teachers from one Chinese kindergarten and three
teachers from one US preschool center were recruited. The Chinese kindergarten located in the
Northeast region of China, and the US preschool center located in the Southeastern region. They
were all in the urban areas. This study has the approval of the Institutional Review Board (IRB)
that regulates all research activities involving human subjects on the University of Tennessee
Knoxville campus. Since conducting reach in private kindergarten in the Northeast region of
China only requires the approval of kindergarten director, all research activities in China adhered
to the protocol in the US. Pseudonyms are used for all participants and places.
Research Context
The Chinese kindergarten is a private kindergarten located in the Northeast region of
China. The kindergarten is allied with a private university that offers pedagogy courses for
university students. The kindergarten seeks to provide child-centered education for children’s
learning and development, across three programs that serve toddlers, preschoolers, and
kindergarten aged children (n = 50). Among the programs, there are two classrooms that include
children between four and five years of age (n = 40). Chinese classrooms were differentiated
based on children’s age. For instance, four-year-old children had their own classroom, as did the
five-year-old children. Most children were from middle socio-economic status (SES) families.
Similarly, the US preschool is a university laboratory school located in the Southeastern
region of the US. This preschool is a site for researchers and students to study children’s
development and teaching practices of student teachers and professional teachers and serves
primarily middle SES families. The preschool includes four programs for infants, toddlers,
preschoolers, and kindergarten aged children (n= 115). Across the ages, there is an infant
classroom, two toddler classrooms, three preschool classrooms and one kindergarten. Children (n
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= 46) enrolled in the three, mixed age preschool classrooms, between the ages of three and five,
and their teachers (n = 4), were eligible as participants.
Participants
Originally, seven teachers participated in this study, that included four Chinese teachers
and three US teachers. Among them, only six teachers who were professional or “demonstration”
teachers responsible for teaching children between the ages of four and five were selected. The
one Chinese teacher that was excluded primarily taught three-year-old children. This study of
teacher practice is part of a large study focused on preschool-aged children’s cooperative
problem solving. For the purposes of this chapter, only the data from the teachers were analyzed.
A teacher meeting in each preschool center was arranged by the researcher with support
from each director. During the meetings, the researcher explained the study procedures and
answered teachers’ questions and concerns. The teachers who matched the criteria were selected,
that included (a) they were the demonstration/master teachers, (b) they taught four- and fiveyear-old children, (c) they engaged in similar classroom practices such as the selection of
materials and preparation of curriculum, and (d) they consented to participate. All qualified
teachers consented to participate in the study.
Among the six teacher participants, there were three Chinese teachers from two different
classrooms, and three US teachers from three different classrooms (see Table 4.1).
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Table 4.1
Teachers’ Demographic Information (n = 6)

Country

China

US

Age

Race/
Ethnicity

Educational
Level

Years of
Experience

Children’s
Age Range
for
Teaching

Melanie

43

Han

Undergraduate

23

2–6

Hazel
Bella

26
29

Junior College
Junior College

4
10

3–5
2–5

Annabelle

31

Master’s

10

3–6

Reagan

28

Bachelor’s

5

2–5

Savannah

45

Han
Han
EuropeanAmerican
EuropeanAmerican
EuropeanAmerican

Bachelor’s

20+

3–5

Pseudonym

The Chinese teachers were all female, ranging in age from 26 to 43 with an average of 11 years
of teaching experience. One teacher graduated from a four-year institution, and the remaining
two teachers graduated from three-year professional teaching college programs. All teachers
identified themselves as Han ethnicity (native Chinese). The US teachers’ ages ranged between
28 and 45, with an average of 11.7 years of teaching experiences. Two teachers held a
Bachelor’s degree and one a Master’s degree. The three teachers identified themselves as
European-American.
Procedures
Each teacher was interviewed, individually, for a total of two hours that spanned two
separate occasions. Using a semi-structured interview approach, each interview included two
parts. The first part was a traditional semi-structured, question-answer format, and the second
part included a video-stimulated recall component. The first part of the interview was audiorecorded, and the second part was both audio- and video-recorded. The use of a semi-structured
interview format is “well suited for the exploration of the perceptions and opinions of
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respondents regarding complex and sometimes sensitive issues and enables probing for more
information and clarification of answers” (Barriball & While, 1994, p. 330). Unlike a structured
interview approach in which there is no deviation from a priori questions, the semi-structured
interview often provides opportunities for a researcher to follow up on the participants’
comments and not be limited to the questions created outside the interview.
Three Chinese teachers were interviewed in September 2016, following the end of twomonth, focal-child observation that part of the larger study in their classrooms. This teacher
interview phase was part of the larger study comprised six days. The teachers were interviewed
in Chinese. Similarly, the US teachers, they were interviewed between February and May 2017,
across five days, following the four-month, focal-child observations. They were interviewed in
English. Due to the challenge of scheduling and changing interview times, the final interview
was not conducted until May. During each interview, the researcher took brief notes. The
schedules and locations of the interviews were arranged based on (a) teacher’s and researcher’s
available time and (b) teachers’ preferences of time and location to meet and conduct interviews.
Part 1. In this part, teachers were asked relatively broad questions to help them feel at
ease, followed by increasingly more targeted questions.
1. To help me better understand how you view children’s cooperative problem solving, please
share some thoughts on children’s cooperative problem solving experiences in your
classroom.
2. What do you believe influences your children’s engagement in cooperative problem solving?
What knowledge and skills do your children develop as a result of participating in problem
solving with others?
3. How do you view your role during children’s cooperative problem solving?
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4. How do you create opportunities for children’s cooperative problem solving during play in
the classroom?
a) How do you go about preparing the environment for children’s cooperative problem
solving?
b) What do you think about when you make these decisions?
c) What materials do you provide/do they frequently use?
d) What spaces do you provide?
e) What are some examples (for each area of the classroom)?
f) Do you ever ask children to work together on a problem? If so, what are your reasons
for asking them to work with particular friends?
Part 2. In this part, one, 3+- minute video clip of a problem solving experience in which
the teacher engaged with children was selected from the focal child classroom observation
videos. Each teacher watched one clip selected by the researcher based on a set of criteria. The
criteria included clips that (a) started when a teacher joins focal child’s play with peers, 2)
showed a teacher actively engaging in the focal child’s play with peers (e.g., talking with
children, providing materials, giving suggestions, scaffolding, etc.), 3) were high quality
(visually clear and audible), and 4) showed a teacher interacting with a focal child as she
engaged in cooperative problem solving.
Video-stimulated recall is “a process by which participants [are] shown a video of an
interaction that they have taken part in and then prompted by the researcher to reflect on their
role within it” (Hadfield & Haw, 2012, p. 55). The video-stimulated recall process often a) helps
teachers recall and analyze their classroom practices and b) prompts them to reflect on their roles
in that moment of teaching (Stevenson, 2015). To guide teachers’ visualizations of their practice
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and deeply scrutinize their cultural and pedagogical beliefs related to supporting children’s
cooperative problem solving, they were asked the following questions.
1. What stands out to you in this video clip? What more can you tell me?
2. I would like you to expand on your role in this clip by recalling what you were thinking
during this time? Wondering? Planning?
3. I would like to know more about your interactions with the children. What influenced your
interactions with children?
4. What determines when you become involved in children’s cooperative problem solving
experiences?
a) Does this clip represent what you typically do with children?
b) When do you give more/less support? Why?
5. What do you think is the best way children can learn to solve problems with others? What do
you think influences your thinking about this?
At times, depending on the content of a teacher’s response, the researcher posed additional
questions that varied across the participants.
After each interview, the researcher wrote entries in her research journal about her
“presuppositions, choices, experiences, and actions during the research process” (Mruck &
Breuer, 2003, p. 3). The research journal entries allowed the researcher to record (a) the events
she experienced throughout the process, (b) her feelings and thoughts from the events, and (c)
reflections on her evolving subjectivity (Lincoln & Guba, 1985). Researchers often bring their
subjectivities to the research field site consciously and unconsciously, which may influence their
quality of their investigation (Peshkin, 1988). One’s subjectivity is “an amalgam of the
persuasions that stem from the circumstances of one’s class, statuses, and values interacting with
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particulars of one’s object of investigation” (p. 116). Rather than trying to ignore her
subjectivity, constantly being engaged in critical self-reflexivity helped the researcher
acknowledge and attempt to account for her subjectivity as it relates to the potential impact on
her research field and data collection process (Crossman, 2014). For instance, on December 2,
2016, the researcher wrote about her challenges during her classroom observations as:
I tried not to disturb children’s play while videoing; however, I could not stop children
from approaching me or asking me questions. Sometimes my verbal interaction with
children was also recorded during the observation.
When William and Daniel engaged in symbolic play in the block area, they talked about
their private parts, which I was not sure whether it was appropriate to video their verbal
communication. However, I did not want to miss any of their cooperative problem
solving and play, so I decided to keep videoing them.
Data Sources
In this study, the primary sources of data included teachers’ interview transcriptions, and
the secondary data sources were the researcher’s field notes (n = 57) and research journal entries
(m = 74). Particularly, field notes were recorded after an observation in a notebook first and then
copied and typed into the researcher’s personal computer. Each field note included (1)
descriptive, (2) methodological, and (3) analytic notes (Bernard, 2006). The descriptive notes
comprised the comments regarding particular aspects of the physical settings (e.g., the number of
people in a classroom and class routines). The methodological aspects included participants’
reactivity to the observer, challenges of observing, the time and reason for stopping an
observation, and ethical dilemmas. The analytic notes included daily impressions or assumptions
that emerged during and after each observation and follow-up questions that needed to be
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investigated (Lincoln & Guba, 1985). These field notes were treated as secondary data to
supplement explanations of what potential factors or situations may have contributed to
children’s variations in the incidence of play and cooperative problem solving.
The content of the US teachers’ interviews was transcribed verbatim in English by using
VLC media player software (digital media player software). For the Chinese teachers, their
interviews were transcribed verbatim in Chinese, first, and then translated into English. English
transcriptions were used for the qualitative analysis.
Data Analysis
Teachers’ interview transcriptions (n = 6) were coded recursively with the qualitative
analysis software, NVivo 11. The constant comparative analysis method was used to triangulate
and compare the data (interview transcriptions, researcher field notes, and research journals) in
order to engage in inquiry regarding teachers’ beliefs and practices related to supporting
children’s cooperative problem solving during play and generating “a thick description” of these
experiences (Geertz, 1973; Glaser & Strauss, 1967; Lincoln & Guba,1985).
Coding. Data coding comprised two stages that included (a) open coding and (b) code
“winnowing” (Creswell, 1997). During open coding, teachers’ transcriptions were read and
reread thoroughly in order to have a comprehensive understanding of the narratives. The
researcher read transcriptions “in their entirety several times. Immersed [herself] in the details,
trying to get a sense of the interview as a whole before breaking it into parts” (Agar, 1980, p.
103). While reading, the researcher wrote memos in NVivo, including “short phrases, ideas, or
key concepts that occurred” to her (Creswell, 1997, p. 144). For instance, on October 27, 2017,
the researcher recorded a memo as follows:
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Image of The Child: Teachers believe what children are capable to do something, and
what skills or knowledge are important for children to develop in particular age period.
The Role of Teachers: Teachers involved in children's play or cooperative problem
solving when children have conflicts. Teachers decided not to be involved in children’s
play or cooperative problem solving. Teachers directed class activities. Teachers assigned
particular children to play or work together (e.g., compete by gender). Teachers provided
emotional support
Classroom Settings: Teachers provided class or play materials for children. Teachers
created space or play areas for children. Teachers decided how long children could play.
Curriculum: Teachers taught lessons or courses (e.g., literacy, mathematics, art, music
classes, etc.)
Free Play: Teachers described particular rules for free play.
Based on some of these concepts, the researcher created a figure to help her consider initial
connections among the main concepts (see Figure 4.1).

Figure 4.1. The concept map.
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Particularly, the concepts including (a) image of the child, (b) role of teachers, and (c) classroom
environments were frequently noticed by the researcher while reading and recording memos.
The researcher began the process of “breaking down, examining, comprising,
conceptualizing, and categorizing data” (Strauss & Corbin, 1990, p. 61). Twenty-nine codes
were initially identified through the first-round of coding, with the frequency of each code
ranging from one to 184 (see Table 4.2).
During the stage of code winnowing, twenty-nine codes were collapsed into 22 categories
after an integration of similar codes into categories. Among the codes, some of them were
integrated due to their similar “metaphors.” For instance, the codes (the role of teachers,
community, and competition between gender) were integrated and categorized as “the role of
teachers” since they all reflected teachers’ decisions regarding how to teach children. Similarly,
the codes (classroom environment, free play, dramatic play, and curriculum) were consolidated
and categorized as “classroom environment” because they were associated with play settings,
play schedules, and play materials. Following this process of integration, 22 codes were
remained (see Table 4.3).
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Table 4.2
Identified Codes Across Six Teachers’ Interviews Transcriptions (n = 6)
Codes
Image of Child
Classroom Environments
Role of Teachers
Cooperative Problem Solving
Free Play
Curriculum
Teaching Experiences
Personal Experiences
Teacher-Parent Relationship
Factors_Influence_Cooperative
Problem Solving
Parents' Parenting
Self-Reflection
Dramatic Play
Gender Differences in Play
Professional Development
Grandparents' Parenting
Educational System
Children's Feeling toward
Teachers
Gender Differences in
Cooperative Problem Solving
Community
Competition between Gender
Sexual Education
Disagree One Child Policy
Not want to be videoed
Video-Stimulated Recall
Teacher Personality
Outdoor Play
Teacher Emotion
Mentor

Interview
Code
Sources Frequencies
12
12
12
9
8
6
5
5
4
4

91
82
184
18
19
22
7
17
14
13

3
3
2
2
2
2
2
2

6
9
3
2
7
7
4
4

2

2

2
1
1
1
1
1
1
1
1
1

9
3
6
7
4
4
1
1
3
2
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Table 4.3
Identified Categories Across Six Teachers’ Interviews Transcriptions (n = 6)
Categories
Image of Child
Classroom Environments
Role of Teachers
Cooperative Problem Solving
Teaching Experiences
Personal Experiences
Teacher-Parent Relationship
Parents' Parenting
Self-Reflection
Gender Differences

Codes
Free play;
Dramatic play;
Curriculum
Community;
Competition between Gender
Factors_Influence_Cooperative
Problem Solving

Gender Differences in Play;
Gender Differences in
Cooperative Problem Solving

Professional Development
Grandparents' Parenting
Educational System
Children's Feeling toward
Teachers
Sexual Education
Disagree One Child Policy
Not want to be videoed
Video-Stimulated Recall
Teacher Personality
Outdoor Play
Teacher Emotion
Mentor

Constant comparative analysis method. Teacher interview transcriptions, researcher
field notes, and research journal entries were compared using the constant comparative analysis
method (Glaser & Strauss, 1967). This method was used to reduce the data through constant
recoding and comparing incidents or data to other incidents or data. As Wolcott (1994)
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suggested, not all information can be used, and some categories, ideas, or concepts may be
discarded in a qualitative study. Among the 22 categories, only three were frequently, repeatedly
occurring across all interview transcriptions, and they were also associated with the research
questions which were created to guide the investigation of teachers’ beliefs and decisions
regarding supporting children’s cooperative problem solving in their classrooms (Huberman &
Miles, 1994). Therefore, three categories were ultimately created, including (a) image of the
child, (b) role of teachers, and (c) classroom environments. Descriptions and examples of these
categories are described below (see Table 4.4).
Table 4.4
Descriptions and Examples of Three Categories
Categories
Image of
Child

Role of
Teachers

Descriptions
It represents teachers’ beliefs about
children’s abilities of cooperative
problem solving and learning, and
teachers’ expectations on what
children need to learn or develop in
different age period.

It represents teachers’ descriptions
about how they view themselves in
teaching and in the relationship
with children, and their decisionmaking on when and how to step in
or step back during children’s
cooperative problem solving and
play.
Classroom
It represents teachers’ decisions
Environments and explanations on classroom
arrangements, class materials, and
class schedules for children.

Examples
"They have an ability to solve a
problem during play"
"They're just now learning how to
really interact with others."
"I think some children do cooperate
with others and share toys during
play, and some may be lenient and
modest and consider other's
feelings more."
"We'll try to guide them […]"
"I try to listen to […]"
"Often we try to step in fairly
quickly […]
"[…] I think my role is to watch
and listen."
"block area"; "light area"; "space"
"open-ended materials"; "arranging
toys by colors"
"schedule"; "play more"
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Particularly, teachers’ individual perspectives regarding their image of the child, the role
of teachers, and classroom environments were compared within and between the two cultures
with supplemental evidence drawn from the researcher’s field notes and journal entries.
Trustworthiness. Trustworthiness of study findings was established followed the criteria
for assessing research quality and rigor that suggested by Guba and Lincoln (1982). Findings
emerged from a range of procedures that included (a) a prolonged engagement in the research
field, (b) coding and recoding, (c) triangulation of data, (d) peer examination through checking in
with participants for clarification, when needed, and (e) the writing of thick descriptions of
teachers’ beliefs and practice (p. 30).
The data presented in this study drawn from a larger study that comprised of a 10-month
field work in two research sites (China and the US). This long-term study provided an authentic
perspective that influenced researcher’s decisions on “what is salient to the study, relevant to the
purpose of the study, and of interest for focus” (Creswell, 1997, p. 201). As Fetterman (1989)
suggested, working with participants every day for long periods of time provides research
“validity and vitality” (p. 46).
Coding-recoding occurred during the stage of open coding in order to identify and
saturate codes that emerged from teacher transcriptions. Identified codes were compared across
multiple data sources (interview transcriptions, researcher field notes, and research journal
entries). This triangulation procedure involved “corroborating evidence from different sources to
shed light on a theme or perspective” (Creswell, 1997, p. 202). Before finalizing the findings, an
“outside” researcher reviewed the research questions, methodology, data analysis, and
interpretation of findings to ask questions or express disagreements (1997). When there was a
disagreement between the researcher and the “outsider,” periodic discussions (once/twice a
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week) were conducted until they achieved a mutual agreement. With mutual agreements, a thick
description of findings was generated later by (a) quoting the participants’ own words, (b)
excerpting written entries from the researcher’s field notes and journal entries, and (c) describing
the research classroom contexts with images and field notes taken during weeks of observation.
Findings
Data regarding teachers’ beliefs about and decisions for supporting children’s cooperative
problem solving were analyzed. Findings regarding (a) teachers’ image of the child, (b) the role
of teachers, and (c) teachers’ decisions related to their creation of classroom environments
emerged. Each finding reflects differences and similarities across teachers by situating their
beliefs and pedagogical practices within their particular cultures.
Image of the Child
Although teachers’ image of the child was broad-reaching, for the purpose of this study,
two of the most salient aspects of the image of the child, included that of children’s competency
and autonomy. In particular, the similarities and differences among teachers’ views in both
cultures were identified that included (a) the competencies of children to solve problems with
and without teachers’ guidance and (b) the autonomy of children when making their own
choices.
Children’s competencies. Teachers in both cultures believed that children were capable
to solve problems with others cooperatively, whereas their view toward their interaction with
children varied. Chinese teachers often encouraged children to seek help or support from peers.
This practice was informed by their beliefs that children could solve problems with peers without
teachers’ support. For example, when Hazel (China) treated children as an adult, she realized that
children revealed their abilities to solve problems without a teacher’s help:
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[...] I feel that we need to treat children as an adult sometimes since they are an
individual who has a unique idea. We don't need to treat them as a child always but rather
view them as an adult. Children will grow up eventually and face various problem in the
future. When we treat them as an adult, we see that they have an ability to do things that
go beyond our expectations.
For Bella (China), she often asked children to seek help from their peers instead of from her, and
by doing that, she found that children helped each other more:
Initially, a child may come to me for help. Later, he gradually knows that I won’t solve a
problem for him, so he will solve it with other children. [laugh] A child may say to
another child that, "You just pushed me, and you need to apologize to me," and the child
looks at him and says, "I’m sorry. It’s an accident." [laugh] […]
Although US teachers also expected children to solve problems with their peers without a heavy
presence of teachers, they wanted to equip children with skills and language before that. This
decision seemed linked to their beliefs that each child has her own developmental levels that
required different levels of support. For example, Savannah (US) wanted children to experience
different problems and develop skills to be problem solvers instead of always helping them solve
their problems:
What our job is and what we hope that children gain through these experiences is that
they develop the skills to be problem solvers on their own. So, teachers may have to
intervene very heavily in some cases, but what we hope to see is growth and children
taking next steps, so that the teacher can start removing himself or herself from the
situation to allow children that opportunity to do that a little bit more. I won’t even say
independently because usually it’s a negotiation with others but at least doing that
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without the heavy presence of an adult facilitator. We want to help them understand and
build a good solid foundation, so that they can build on that and that we can then start
taking a step back – not because we’re not interested – not because we don’t want to be
supportive but because it’s just a good skill for children to learn, because we all
encounter problems every day, and so learning to be able to be good thinkers and
problem solvers just help us navigate lives better.
Similarly, Annabelle (US) believed that the best way that children learn to solve
problems was practicing. Through this process, children need guidance and support; however,
she emphasized that it was also important for children to realize that they could solve problems
on their own instead of depending on her to solve problems for them:
[...] I think one of the best ways that children can learn solve problems is [pause]
practice. You know, they have to practice it, and they have to try it. And they do need to
have guidance and support and they have to be okay, you know, realize it is okay to
maybe need to try something again [….] I think it’s really important for children to
realize they can do it on their own. Often times you’ll see children, like, turn to an adult
consistently and be like, ‘Hey, I need your help. So and so, solve it for me.’ And they’re
not actually solving it. They’re just acknowledging it is a problem and I don’t like it.
Whereas if a teacher steps in, that’s all they know is, ‘Oh, I gotta’ get a teacher. She can
solve this for me.’
Although teachers in each culture perceived children were competent to solve problems
cooperatively, they varied in the degree to which they strove to scaffold and prepare children to
be ready to solve problems with peers. The Chinese teachers believed that children needed
opportunities to practice working with peers instead of only relying on teachers, whereas the US
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teachers provided more guide and support to equip children with skills and language, so that they
could use and practice them when they worked or played with peers.
Children’s autonomy. The teachers in two cultures reflected similar beliefs that children
have autonomy to make independent choices and to decide whom they wanted to work or play
with and what solutions they wanted to choose for solving a problem. For example, Bella
(China) believed that children could choose to decide whom they wanted to work with or from
whom they wanted to ask for help:
I would ask them to solve a problem together in the class, but I don’t ask them to engage
in cooperative problem solving. If they have a problem, they can choose to work together
to solve it or ask others for help. It’s their decision how they want to solve it.
Also, Hazel (China) provided children opportunities to take a risk and solve problems
cooperatively with peers without her support:
Hazel: One day I saw a few children try to climb on the “monkey bars”. Both Jame and
Lucy wanted to try. They talked to each other and said, "How about we pile up these tires
under the monkey bars?" They started piling up tires, and then they were able to stand on
the tires and touch the monkey bars. You could see that they had fun while swinging on
it. [laugh] I mean they are smart, and they could work together to solve a problem.
Interviewer: [laugh] They are very smart.
Hazel: Yes. They knew what tools they needed and how to use them to solve a problem.
Interviewer: Did you intervene them?
Hazel: I didn’t stop them. If the tires were not stable, or if they might fall, I would
support them without causing any injury. However, I did not think that situation was
dangerous for the two, so I did not stop them but rather watched them. It’s interesting to
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see their behaviors. You could also see that they were having fun while swinging on the
monkey bars. Jame is a little heavy, and when he swung on it, you could see a pole was
shaking. [laugh] I didn’t want children to feel like, ‘Teachers will not allow us to do
anything.’
Similarly, Savannah (US) wanted to ensure children exercised their power and autonomy to
decide how they wanted to solve problems although their solutions might not be the ones she
wanted:
[…] we also want to give them power and autonomy and being able to make independent
choices. So sometimes the resolution to their conflicts may not actually be what I would
have first thought of, but if it’s something that they agree upon, and they feel like that
they’re both fine with the resolution, then if that’s what they want to do, we want to
empower them to be able to make those choices, and so we really encourage problem
solving.
For Annabelle (US), she had a hard time not stepping in too much; however, when she
encouraged children to solve problems on their own, she realized that they actually did not need
a teacher’s help:
I try to be more of a support or guide. It’s not necessarily having to be there but being
available. For example, we had two children who were trying to set up a long black track
outside the other day, and both children had two different ideas. And I stepped back. I
didn’t stay, and I wanted to let them try to do that. But I kept my mouth shut, which was
really hard. [laugh] You know. One of those moments where I was like, ‘I need to bite
my tongue and just let them try to solve it on their own.’ And [pause] the both of boys
turned to look at me at a couple of times, and I was like, ‘You can do it. I’m right here if
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you need me. But, you know, you can do it.’ They were able to talk to each other, and
they didn’t need my help. But I was still there as a support if they felt like they were
having a hard time. Or if they wanted or needed me there, they could have been like,
‘Hey, Annabelle, can you come help me?’ Whereas, you know, if I had stepped in and
solved it for them, they would have missed out on trying to explain their ideas to each
other and reaching a shared idea together.
Teachers in both cultures shared their different pedagogical approaches that revealed the
ways they valued children’s autonomy. Sometimes, they also allowed children to take a risk
because the teacher believed they had the ability to solve problems together without teachers’
support. Instead of viewing themselves as “the holders of knowledge,” teachers distanced
themselves from children by providing “space” for children’s engagement in cooperative
problem solving (Moran & Jin, 2016). This stepping back behavior characterized the teachers’
beliefs about their roles to protect and nurture children’s rights to “participate in the decisions
about what and how they learn and with whom they learn” (p. 3).
Role of Teachers
The teachers in both cultures expressed their various roles they assumed based on their
perceptions of children’s needs and interests. They often stepped in fairly quickly when they
perceived there was a danger emerging in children’s play. When there was no danger, their roles
were often to watch and listen. Teachers reported that they typically guided and supported
children (a) when they could not solve a problem or conflict with peers, (b) when children asked
for teachers’ help, and (c) when they perceived that children needed additional help from an
adult. However, the degree of teachers’ support varied between the two cultural contexts. In
particular, the role of teachers was distinguished into (a) teachers’ perceptions about their
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listening and physical proximity to children, and (b) teachers’ emphasis on supporting children’s
shared understandings and shared responsibilities when confronting problems.
Listening and physical proximity to children. Teachers in two cultures perceived their
role of listening during their interactions with children differently. The Chinese teachers
perceived listening in ways of acting in an authoritative, dismissive, or compassionate way. For
example, Bella (China) believed that children needed to be afraid of her while she was teaching,
and this feeling was needed so that children would listen to her. Although she emphasized the
teacher’s authority in teaching, she also included her role as a friend during children’s play:
Bella: If they are not afraid of me, they would not listen to me sometimes.
Interviewer: Not listen to you?
Bella: They won’t listen to you. You can see a chaos when the nurse leads a lesson. I
think we need to have teacher authority whenever it is needed. When I don’t use the
authority, I can play with them. Like me, the children enjoy taking pictures and often say,
‘Bella, let’s take a picture.’ So, we also like being with each other. We also often play
together [….] you can see children’s reactions when they see me. They come to me and
talk to me. I sometimes joke with them. I often joke with Lily and touch her short braid.
[laugh] If children like you, they will show it. Also, I often bring snacks to them.
Normally, I don’t use teacher’s tone to interact with them. I think children know how to
solve a problem. But they would be afraid of me.
Interviewer: Their fear toward you would let them follow some rules?
Bella: We must show teacher’s authority while teaching.
Interviewer: Authority?
Bella: Yes, but it’s not needed while playing.
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For Melanie (China), she sometimes refused to listen to children when they came to her to
express their “complaints”. Her reason for this action was associated with her belief that she did
not want children to rely on her authority to solve their problems:
Melanie: Like the child, Alice, she used to have a strong ego and put her needs first
before others’. She did not allow others to touch her and even manipulated others’
behaviors. During a period, she did not have any friends, so she came to me for help. For
me, I think I could not help her solve this problem. I said, ‘I could not help you ask others
to play with you. Only when you try to open your heart and like others, they will like
you.’ Then, I talked to her about her issues like complaining and said, ‘You complained
about everything that you didn’t like. How do you feel if someone comes to me and
complains about you? When someone accidentally stepped on your foot, you screamed
and shouted at them. How do you feel if someone screams at you? Do you like playing
with someone who always complains about or screams at you?’ She said, ‘No, I don’t
like.’ ‘So how would you do to make people like you? People want to play with others
who like playing with them.’ After this communication, she knew better about her issues.
If she came to me to complain about something, I often refused to listen and said, ‘You
can solve it with others without me.’ You can see that she started complaining less. Even
she complained about something, it’s because of the problem that she and others could
not solve it.
Interviewer: Refused to listen?
Melanie: Yes. I refused to listen, and I won’t intervene. I told her that, ‘I cannot solve it,
so try it yourself.’ I let her know that complaining cannot do anything and only she can
solve it.
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Interviewer: You wanted her to be more independent rather than always depending on
you?
Melanie: Yes. Children don’t need to always depend on teachers. I don't want children to
rely on teachers’ authority to solve a problem.
Although Bella (China) and Melanie (China) emphasized authoritative and dismissive listening,
Hazel (China) did assume the role of a more compassionate listener when she was interacting
with children:
When children feel upset, I take a role of the Sister Zhixin [Educational Psychologist] to
listen to their worries. [laugh] When a child was upset, I asked her why. A child was
upset because she did not like the socks she was wearing. I talked with the child and tried
to understand why she did not like the socks, and it would be the way to solve her
problem and make her happy again. Often, I take different roles based on children’s
needs. If you approach a child whenever he needs you, he will feel close to you and trust
you more.
For the US teachers, they emphasized the role of listening in ways that not only encouraged
children to learn to listen to each other but also situated themselves in a position that they could
listen to children. For instance, Reagan (US) acknowledged the importance that children not only
express their own ideas but also learn to listen to others’:
Cause everybody has different experiences, and therefore, they have different things to
bring, and so I think that’s helping children figure out, you know, how to actually listen
even if they’re really excited about their own idea or they’re really upset, you know, to be
able to take in another person’s words to hear their ideas or their perspective on a
situation gives that child more information about what’s happening or what they’re
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doing, or different ways to think about that something they’re encountering, which just
provides a whole other learning experience.
For Annabelle (US), she stepped in often when children did not listen to each other. She guided
children’s understandings regarding the verbal and emotional cues that their peers were trying to
convey to them. Meanwhile, she also listened to children and worked to be aware of and hear
both sides of the story from children:
A lot of it is like reading their verbal or emotional cues like their facial features will often
give it away. You know, someone becomes really frustrated, and you know, their peer is
not listening to them. I’m going to step in at that point and will be like, ‘Hey, I can tell
that so and so is really upset here. Their faces have a really big frown on it, and they’re
starting to become even more upset. I think we might need to stop and talk.’ [….] I try
also to listen to, you know, their words if I cannot see their faces for some reason, you
know, they’re talking in a corner or something, but I can hear them escalating and getting
louder and louder, I’m probably gonna’ walk over and be like, ‘Hey, is everything okay?’
you know. And just, you give them a moment and see what’s going on. And usually at
that point I’ll step in and be like, ‘Okay, well, why don’t you tell your side, and you tell
me your side? Then, we can figure out how to solve this instead of getting mad at each
other.’ That seems to decrease a lot of what could happen in our classroom.
Savannah (US) also valued the role of listening to children both when she is in close proximity to
children or across the room from them. She listened for cues that children’s voices started to
elevate, yet she often did not intervene immediately because she wanted the children to continue
to solve problems on their own. When the children were at a point of feeling stuck, she stepped
in and scaffolded their attempts:
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I think that one of the first things I do is really just try to be very aware of what’s
happening in the classroom without necessarily being in close proximity. So, for instance,
I could be doing another job closing the blinds, getting prepared for nap time, or putting
out the cots or assisting a child in a small group activity. But the keys that I listen for are
when children’s voices start to elevate. You can kind of tell that excited sound that they
have, and so that always gets my attention. That doesn’t mean that I’m gonna’ mediate
immediately and go over and intervene, but I usually pause and even try to not let the
children know that I’m aware of what’s happening because sometimes if they’re noticing
that I’m aware, they’ll invite me into - into the process when really I want them to
continue solving it on their own. Now, then there sometimes becomes a point where you
realize that children are stuck in the situations, and so you may get a lot of ‘yes, I do.’
‘no, I don’t.’ ‘yes, I do.’ ‘yes.’ ‘no.’ ‘yes. They’re stuck. And so that’s when usually a
teacher will step in to scaffold that situation to say, “Tell me what’s happening here.”
Savannah’s role of listening is also reflected in her support for children’s conflict resolution
when she is close physical proximity (see Figure 4.2).

Figure 4.2. Savannah’s interactions with two boys for their conflict resolution.
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In her approach, she asked both boys to sit next to each other. She was listening to their stories
about what happened and what might cause their conflict by including both sides of the story.
Teachers’ beliefs about how and when they listen, not only in regards to hearing
children’s voices but also in their engagement with children, their positioning of the degree to
which they intervened reflected a diversity across the two cultural contexts. For example,
Chinese teachers were more likely to emphasize authoritative, dismissive, and/or compassionate
listening, whereas the US teachers were more likely to emphasize reciprocity of listening only
during child-child interactions and during teacher-child interactions. For the US teachers, this
reciprocity also allowed them to decide whether to provide to move in to physical proximity to
listen and support children or to wait and see if the children could work things out for
themselves.
Shared understanding and shared responsibility. Teachers in the two cultures valued
evidenced a genuine interest in the development of shared understanding and shared
responsibility when they viewed themselves as a member of their classroom and school
communities. This idea of community not only allowed them to view a problem as an individual
problem but also a joint problem that needed members of a group to work together in order to
solve it. Although teachers in both sites presented described similar values related to how they
viewed shared understanding and responsibility, they revealed differences across their pedagogy.
Chinese teachers viewed the kindergarten as a collective environment, and they expected
children to not only be aware of collectivism but also to develop this ideology. For example,
Hazel (China) recognized that children in contemporary society were lacking a sense of
collectivism because they seemed to reveal a strong level of self-consciousness. Although she
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admitted that children needed their own self-consciousness, she also emphasized that children
needed to have collectivism for their future development:
As many families have only one child now, children are lacking collectivism [and are]
more self-consciousness. How to say it. It doesn’t mean that it’s bad that children have
their own self-consciousness. But I think this kind of children may show low resilience to
failure in the future since they would be easy to upset when they could not do whatever
they want. They may lose interest in doing other things. I think children can have their
own self-consciousness and do as they think. However, children may turn to selfish in
some extreme situations, and their only concern [is] their own feelings and disregard
others’. [....] we want children to have collectivism when they are in the kindergarten
because we are in a collective environment [....]
Bella (China) also valued collectivism, and this value was reflected in her teaching practices
when grouping children by gender, in order to compete with each other:
They also show the collectivity in the class when I separate them into two groups by the
same gender and let them compete. They work with group members very well, and you
can see their collectivity [….] They work together as a group and show a strong
collectivity. During individual competitions, children may not perform as well as when
they work as a group, and they may only care about themselves. When I say that, ‘Some
boys were not active, so all boys will not get a reward this time. You’re a team’ the boys
would realize that they need to complete a task together if they want to get a reward. It’s
possible that some children don’t know the meaning of collectivity.
On the other hand, the US teachers used a different approach to encourage children to achieve a
shared understanding when problem solving. They viewed the classroom as a group and
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community, and believed that a community was responsible for not only supporting each child to
solve problems but also guiding children toward group work on problem solving. For example,
Annabelle (US) believed that problem solving required lots of skills about how to negotiate with
each other and how to reach a shared agreement. When she saw an issue of individual problem
solving, she often asked other children to join group discussions and solve the problem together:
Well, there is a lot of figuring out how to negotiate with each other and turn-taking. There
is just problem solving in general, you know, figuring out how can we reach a shared
agreement on something. It’s not an easy skill. Even adults have a hard time with that a
lot of time. [laugh] Sharing is a big piece, too. All of it. Sometimes, you know, if it’s an
issue where they’re trying to build something, you know, that might be a really good time
to bring the rest of the group together and have everyone take a moment and talk about,
‘Oh, how could we solve the problem of building this really tall tower that keeps
knocking down?’ Maybe we work on trying these ideas and, you know, learning to listen
to others’ thoughts and ideas and seeing if someone else’s idea actually solves the
problem whereas that one idea you had, didn’t. I think there is also like the ability just to
ask for help from other friends and not just adults is a big piece to it.
For Savannah (US), she also viewed her class as a community. She emphasized the value of
developing a shared understanding and shared responsibility in this community by including
children as a part of the problem solving process, instead of her controlling the process:
[….] but there are also times that I might just, in the moment, call a meeting for children.
I think about situations outside where maybe – we have a lot of what we called loose
parts that might be bricks and rocks and sticks, and things that are very open-ended
materials that children can use for whatever purpose they see fit. But there are times
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when you have a long-pointed stick, and you’re pointing it at someone, or you’re trying
to hit their body with it, that teachers are gonna’ need to intervene to keep everyone safe.
And, so, let’s say that there is a situation where I’m seeing a repeated behavior by
multiple children over a period of time. It could be in that moment, I call a meeting and
say, ‘Hey, we’re gonna’ have a preschool meeting. Everybody come over for a minute.’
And the meeting won’t be designed to be a reprimand for children but a problem solving
opportunity to say, ‘We’re community. We're group. This is a situation for all of us to be
aware of. I’m recognizing a problem, and I’m gonna’ need your help to resolve it,’ and so
instead of me saying, ‘Here is the problem. Here is the demand, and here is the
consequence if you do it again.’ Because, that’s me again taking control of the situation.
Although teachers in both cultures emphasized the importance of shared understanding
and shared responsibility, their teaching approach revealed a difference. Chinese teachers were
more likely to use teacher-directed activities (e.g., group competition) to emphasize children’s
development of collectivism, whereas US teachers were more likely to guide children toward
group discussions to solve an individual or shared problem as members of the classroom
community.
Classroom Environments
The classroom environments in the China and the US preschools displayed their
uniqueness in a variety of ways including (a) the classroom arrangements, (b) the provision of
play materials, and (c) the engagement of children in continuity of play episodes.
Classroom settings. The arrangements of the classroom settings were different not only
cross-culturally, but also within the cultures. Between the two cultures, US classrooms included
a variety of play areas as opposed to the Chinese classrooms. Each of the US classrooms
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included 11 to 12 play areas, such as writing space, ramps area, block area, book area, art area,
imaginary play area, and light table experiences, whereas in the Chinese classrooms space was
primarily comprised of tables and chairs for children’s constructive play (e.g., plastic gear shape
blocks, snowflake, tube connectors, and water play toys) and shelving.
Within each culture, classroom settings differed as well. In the Chinese kindergarten,
Bella’s classroom was different from Melanie’s and Hazel’s classroom. As Bella (China)
described how the children in her classroom often played at two big tables, and they were often
separated by gender:
[…] as I talked before, I separate them by the same gender. Boys and girls prefer
different types of play. For girls, they may build a castle or prefer girls’ toys, which is
different to boys. Girls sometimes are even hard to involve in boys’ play, so I let them
play separately. I think it’s also because I always do it this way, and it becomes a habit.
Bella’s decisions regarding the creation of gender specific groupings during free play were also
noted in the researchers’ observational notes and photographs (see Figure 4.3).

Figure 4.3. The free play in Bella’s classroom.
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Unlike in Bella’s classroom, each child in Melanie’s and Hazel’s classrooms had individual
desks and chairs. These classroom contexts were also consistent with the researcher’s journal
entries:
Melanie’s and Hazel’s classroom contexts are different to other classrooms, which has no
roundtable for children to sit together. The children from Bella’s classroom and middle
class often sat around one or two table(s) and played together, in which more cooperation
with each other occurred. However, each child in Melanie’s and Hazel’s classroom has
their own tables and chairs, and this classroom context is similar to Chinese traditional
classrooms including tables, chairs, and one blackboard (research journal entry,
September 7, 2016).
Melanie (China) explained that this decision was based on her intentions toward less disturbance
between children while writing whereas still maintaining their cooperation during play:
Interviewer: When I was in the middle classroom and Bella’s classrooms, I saw children
played either on the floor or at a big table, which is different from the children in your
classroom. They only played at their own tables.
Melanie: Yes.
Interviewer: Would you talk about your ideas or beliefs regarding this decision?
Melanie: For the children in Bella’s classroom, they often play around a big table and
interact with peers. For the children in our class, two children could put their tables
together, and they still have opportunities to interact with each other.
Interviewer: The opportunities for interacting with each other.
Melanie: The reason that our children have their own desks is to decrease the level of
disturbing each other. When a child erases his writing, he may disturb another child’s

232

writing who sits at the same table, since you can see that the table is shaking while he is
erasing.
Interviewer: During free play or playing with blocks, if children put their desks together
and play without your permission, you will?
Melanie: I won’t stop.
As Melanie described, children often played with materials at their own tables, whereas they
were still free to move around in the classroom to interact with peers. This phenomenon was
recorded in during the researchers’ classroom observations (see Figure 4.4)

Figure 4.4. Children’s free play in Melanie’s and Hazel’s Classroom.
Further, Hazel (China) explained that this arrangement was also designed to support children’s
successful transition to elementary school:
Help children be familiar with elementary curricula. It’s preparation for children.
Meanwhile, the children in this age need to learn something. Since we have a testoriented educational system, we still need to equip our children with some skills to adapt
to the system.
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Compared with the Chinese classrooms, the US classrooms provided a variety of play areas, and
the classroom settings were often associated with teachers’ understandings of children’s interests
and needs. This phenomenon was reflected in the researcher’s field notes:
William and Daniel played in the block area for 8 minutes, and I stopped videoing them
when William left the area for snack [....] I found that Aiden was playing with one boy in
the sand play area for 2 minutes and 30 seconds. When the assistant teacher called them
to have toilet time, Aiden left the area. Hence, I stopped videoing him [….] I saw that
Claire was working on her puzzle, and one boy approached her and wanted to make his
puzzle, too. When Claire finished hers’, she started helping the boy put puzzles together.
They were having trouble and did not complete the task in the end since the boy left the
puzzle area. I stopped videoing Claire after an 11-minute observation since only Claire
was in the puzzle area. I began videoing Mason when he was at the light table with one
boy. They played dinosaurs and engaged in symbolic play a lot. (field notes, December 5,
2016)
Although the US teachers provided various choices for children’s play, each teacher’s decision
regarding how to arrange their classroom settings varied. For instance, different from the other
classrooms, Reagan (US) divided her classroom into three learning centers to better support their
ability to stay focused on what they were doing by limiting the number of play choices:
Well, so we’ve been messing with our environment since the beginning of fall because
this group had a lot of struggles. You know, Adam needs a balance of open enough
spaces that he’s not just constantly bumping into things and people but also without any
like a direct running path. And then, we have a couple of children who we’re really
working hard with them to sustain their engagement. They would be working in an area
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for like two and half minutes and go somewhere else and go somewhere else and go
somewhere else, and they just really weren’t doing anything all day. So, we have messed
with our arrangements a lot. And we also changed up. We used to be set up so the
children could go anywhere, all morning long. But for our kids that were having a really
hard time staying focused on anything, and for Adam, it just wasn’t working. It wasn’t
supporting their needs. So, we broke the classroom down into three work centers. That’s
what we’re calling them. And, so, with any work center there’re really like four to six
areas they can choose from. And what we found is that like for Adam, it gives him a
smaller space to move about in, which makes him have to focus a little bit more about
where he is, which has been really great for him – much less bumping into people,
bumping into furniture, all of that. For our two that really struggled with engaging, one of
them has made some really great strides having a limited number of choices.
For Anabelle (US), her classroom setting was associated with children’s needs and interests:
For us, the loft was in place before we came into that classroom, but we have tried it and
to like use the loft for different ways. For a while we tried it as a writing area, and they
still did imaginary play stuff up there [laughing]. So for whatever reason, it seems to be a
place that children naturally want as an imaginary play space and since we have, you
know, that multi-level space where they can be up and down. It really impacts what
they're doing a little differently, especially the new learning center in the east side, you
know, where they don't have a loft.
The loft in Anabelle’s classroom was captured in observations (see Figure 4.5).
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Figure 4.5. Anabelle’s classroom setting.
Each classroom setting was unique within and across cultures. Compared to the Chinese
classrooms, the US classrooms comprised a wide range of play areas for children. Also, within
the cultures, each classroom setting was somewhat different from the others. These differences
appeared related to each teachers’ beliefs that included (a) what children were interested in, (b),
what children needed for their learning and development, and (c) what skills and knowledge was
emphasized for their successful transition to the next level or elementary school.
Play materials. Similar to the US classrooms variety of play areas, US teachers provided
more diverse play materials for children than did the Chinese teachers. Further, they were also
more likely to periodically change replace materials than the Chinese teachers. Teachers’
decisions regarding the type and variation of play materials reflected cultural differences. The
Chinese teachers typically provided constructive play materials for their children; no dramatic
play materials were provided. Although Melanie (China) expressed a need to design various play
activities for children, she faced challenges due to the limited classroom space and teachers’
experience with a wide range of materials:
You see that the children from Bella’s classroom play more than the children in our
classroom. We would like to let children play various activities, whereas we have
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challenges to organize them such as dramatic play since we don't have enough classroom
space for this kind of play, and we don’t have many teachers who are equipped with
skills to do it.
Further, the decision of limiting the number of play materials for children was also associated
with teachers’ intention to encourage children to share and cooperate with each other. For
instance, Hazel (China) provided a box of toys for every two children in order to motivate them
to “cherish materials” as well as engage in cooperative problem solving:
They used to play with one box of toys by themselves, but I realized that they did not
cherish their toys. They felt they had lots of toys. Also, they didn’t interact with peers
often. I feel that children cherish toys more when they share. They interact with each
other and ask permission to use toys. When neither of them has toys, I let them ask peers
to borrow or exchange toys; let them understand give-and-take. So, I did not let each
child have one box of toys.
For the US teachers, they provided a variety of types of play materials (e.g., constructive play,
dramatic play, and open-ended materials) for children. As Savannah (US) described, she valued
the positive impact of open-ended materials on children’s creative thinking, and this value also
influenced her provision of particular kinds of materials:
Really, we try to provide a lot of open-ended materials; so for instance, I talked a little
bit about the loose parts. Trying to provide materials that really prompt children to think
creatively, whereas it doesn't necessarily have to define the way to play with it. But I
think it’s also important, just the opposite, to sometimes have materials that really have
an outcome, so for instance, the puzzle.
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For Savannah (US), her selections of play materials were based not only on children’s interests
but her perceived understandings of children’s needs:
I think that we plan according to what we notice children are interested in and what we
think that they’re telling us. So, for instance, when we are noticing that children are
investigating birds, and so we start supporting a bird project in the classroom. We may
find puzzles that have birds on them. We may realize they’re looking out the window at
birds, so we might provide binoculars. We may notice that they’re curious about
identifying birds, so we might hang a poster in the classroom that has a variety of bird
images. So, we do provide materials based on what they’re interested in. Sometimes we
provide materials that we just know children at this age typically are interested in. So,
whether they’ve told us, we really like to put small things together. We recognize
children at this age like to construct with small things, and so we might just find small
things to put in the classroom. Or that we feel like there might be a need, so for instance,
if we have done an activity, and we’re aware that children were having a difficulty using
scissors, we might provide some prompts for children to participate in cutting activities in
that area. So, we might put the scissors out on the table and provide magazines to tell
children, ‘you may cut out pictures from magazines,’ or maybe some kind of tracing
paper with shapes to say, ‘you could cut out the shapes and glue them on the paper.’ So, I
think all three of those are ways that we select the materials.
Besides the number and variety of play materials, teachers in the two cultures also
showed differences regarding how frequently they rotated play materials. US teachers reported
that they changed materials more frequently than the Chinese teachers, by considering children’s
interests as well as children’s frequent use of particular materials. The Chinese teachers often
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changed play materials in the mid-term of the semester with new materials more likely to be
similar than the previous ones to include opportunities for constructive play. This decision was
associated with their understanding that children were interested in constructive play materials.
For example, Melanie (China) often changed play materials out periodically:
Interviewer: You mentioned earlier that play materials would be blocks, drawing, or other
teaching tools. What materials do children use often?
Melanie: Blocks. Children play with water in the summer.
Interviewer: Depend on the weather?
Melanie: Yes. Children often like blocks a lot and never get tired of them.
Interviewer: Never.
Melanie: Never. But I will change play materials periodically. For instance, I will provide
Mushroom Nail Flapper Puzzle toys.
Interviewer: What do you mean periodically?
Melanie: I will change play materials in the middle of a semester.
For the US teachers, they often changed materials more frequently. For example, Reagan (US)
usually changed materials every two weeks based on her children’s interests, whereas if children
consistently engaged with a particular material, she would keep it in the classroom:
I mean it just depends on what we are seeing them interested in. For example, we had a
matching game out for the last couple of weeks, but by like last two days of last week,
nobody was using it. So, this morning I took that out and put out a new kind of
manipulative that I haven’t used in a while. We change materials out usually about every
two weeks, but it just depends on what the children are doing. If they are still like
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consistently using a material, then we leave it for longer; if they stop using it sooner, then
we change it sooner.
Between the two cultural settings, the Chinese teachers more often selected play
materials for children’s free play to be used in pre-determined play spaces; whereas, the US
teachers more often provided a wide range of materials for children’s self-selected play in open
classroom spaces. Often, Chinese teachers provided more constructive play materials, whereas
the US teachers provided more varied materials such as constructive, dramatic, open-ended
materials, etc. A second variation included the length of time teachers left materials in the
classrooms with the Chinese teacher rotating materials every few months as opposed to the US
teachers’ rotations on a bi-weekly or more often basis.
Continuity of play. Teachers across the two cultures scheduled free play differently.
Generally, Chinese teachers provided children around one-hour of unstructured play time a day
inside their classrooms, whereas the US teachers provided at least two hours of play time in their
classrooms. This difference was reflected in the researcher’s journal entries.
The director [in the Chinese kindergarten] told me that children’s play time is between
10:00 a.m. and 11:00 a.m. Children also play between 7:30 a.m. and 8:30 a.m. whereas in
outside (research journal entry, July 4, 2016).
I arrived at the US preschool center at 9:29 a.m. and ended the observation at 10:30 a.m.
in the Reagan’s classroom [….] I arrived at the ELC at 3:29 p.m. and ended the
observation at 4:30 p.m. in the Reagan’s classroom. (research journal entry, December 6,
2016)
This difference was also shown when teachers talked about their arrangements of free play time.
Often, the Chinese teachers provided less unstructured play time for children, especially for the
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children in Melanie’s and Hazel’s classrooms. For instance, Melanie (China) described her class
schedule as using the majority of time in teacher-directed activities, as this schedule modeled the
curriculum of elementary school in order to prepare children’s successful transition:
Melanie: You can see that each of our courses is about 30-minute long, and I will let
children play on the outside after each course. However, there is a condition for their
play. ‘If you pass a quiz, you can play.’ So, play could be a motivation for them to learn.
It’s not as I will never let children play if they do not pass a quiz. I still let them play, but
I use the play as a motivation to push them a little bit to work hard.
Interviewer: So, each course is about 30-minutes long?
Melanie: 30 minutes.
Interviewer: How about the break?
Melanie: It’s about 10 minutes.
Interviewer: 10 minutes.
Melanie: Yes.
Interviewer: Both indoor and outdoor play are 10-minutes long?
Melanie: Yes.
Interviewer: How did you decide this period?
Melanie: We model the schedule of an elementary school. In elementary schools, they
have a 40-minute course followed by a 10-minute break.
Hazel (China) expressed that children in her classroom had a tight class schedule, and children’s
free play time was often used to examine their homework:
We check children’s homework and see whether they have completed it or not. We have
a tight class schedule, so we use the play time to examine children’s learning progress.
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Less free play time in Melanie’s and Hazel’s classroom was consistent with researcher’s journal
entries:
Since there is a limited time of free play, I was trying to video all scenes that children
engage in during constructive play and symbolic play that may stimulate children’s
cooperative problem solving. Children in the Chinese kindergarten took courses such as
language, reading, math, dancing, taekwondo, piano, music, drawing, and art, which may
cause them only to have one hour free play time in the morning, normally. I need to
observe 30 children and each child for 60 minutes. This limited time left me no choice
but to observe children’s free play whenever possible. (research journal entry, August 22,
2016)
For US teachers, they provided more unstructured play time for their children. For instance,
Savannah’s decision regarding play time was associated with her intention to provide a good
home-school transition for children; children in her classroom often could freely choose what
they wanted to play:
When they first arrive at school at 7:40, children are allowed to just – all the areas are
open and available, and children can go to what area they choose. So typically, from
about 7:40 until around 9:15, sometimes even 9:30, it’s really more of a – that’s the larger
open play period of the day [….] And so typically, most children are dropped off before
9:30. So from 7:30 to 9:30, play may take a little bit more time depending on when we
start our morning snack. That’s a very open play period. And, so, children will circulate –
since that’s a two-hour block almost, children will circulate to many areas in the
classroom. free to make selections within the areas of the classroom.
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Teachers’ decisions on how long children could engage in free play in each cultural
context reflected not only their beliefs about the role of play in children’s development and
engagement in cooperative problem solving but also their unique pedagogical perspectives. For
the Chinese teachers, their decisions were informed by the looming elementary school demands
and their need to prepare children, academically, for their transition to elementary school.
Whereas, the US teachers, were more focused on what seemed appropriate for the children at a
particular time, not focusing on transitions to new school contexts. Further, the US teachers also
made judgements based on children’s developmental capabilities.
In summary, teachers in the two cultures believed that children were competent to engage
in cooperative problem solving with peers, and they wanted to enable children to take try out
different options, ideas, and be confident in their abilities. The Chinese teachers preferred that
children work with peers rather than rely on the teachers, whereas the US teachers were more
interested in providing children with skills, language, and opportunities to practice cooperative
problem solving. Both the Chinese and US teachers assumed varying. The Chinese teachers’
efforts toward enabling children to engage in cooperative problem solving and the development
of shared understandings was orchestrated, a priori, by their selection of particular materials,
arrangements of desks and tables, and their more teacher-directed stances, as compared to the US
teachers. In the process of supporting and guiding children, the US teachers tended to emphasize
reciprocity of listening, mutual engagement in the process of problem-solving whereas the
Chinese teachers tended to direct children’s processes of problem-solving and/or modify the
environment to enable particular forms of problem solving, i.e., tables pushed together.
Regarding the classroom environments, US classrooms included far more play areas and
diversity of play materials as well as more play time (approximately double) that in the Chinese
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classrooms. The uniqueness of each classroom context was relevant to each teachers’ beliefs
about (a) what children were interested in, (b) what children needed for learning and
development, and (c) what skills and knowledge that children needed to equip with for their
successful transition to elementary school.
Discussion
This cross-cultural study aimed to investigate teachers’ beliefs about their roles and
pedagogical decisions regarding their support of preschool children’s cooperative problem
solving during play in one Chinese and one US preschool. The teachers revealed salient
differences, cross-culturally, even as they indicated variations among their teaching colleagues,
regarding their image of child, role as teachers, and arrangements of classroom environments.
All teachers viewed children as competent and respected their autonomy. This belief
allowed teachers to distance themselves from children by providing space, in which children
could take risks and make independent choices. When teachers perceived children as competent,
“the teachers’ stance shift[ed] toward nurturers of children’s questions and ideas and bridge
builders between what children know and are coming to know” (Moran & Jin, 2016, p. 2). Often,
this belief of children’s competency and autonomy reflects a variation that relies on teachers’
understandings of each child. Each child has her own zones of proximal development (Vygotsky,
1978) that requires teachers to adjust their teaching approaches – scaffolding (Wood, Bruner, &
Ross, 1976). When teachers believe that children need to learn new knowledge, skills, and
language for their successful engagement in cooperative problem solving, they often target their
support in order to allow children to move beyond their current levels of problem solving (Berk
& Winsler, 1995; Vygotsky, 1933). When children show their abilities to solve problems with
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peers, teachers typically gradually withdraw their support and encourage children to practice
cooperative problem solving with their peers (Wood, Bruner, & Ross, 1976).
The degree of teachers’ involvement in children’s cooperative problem solving as
described in this study is contextually informed. Teachers in both cultures emphasized the value
of shared understanding and responsibility in their classroom communities in their unique ways.
For instance, the Chinese teachers often used teacher-directed activities to encourage children to
work together for their development of collectivism, whereas the US teachers often guided
children to be in group discussions for solving individual and shared problems. Teachers’
arrangements of whom to include in the process of shared problem solving links to what Rogoff
(1995) referred as guided participation, which emphasizes the mutual involvement of teachers
and children through communication and coordination in socioculturally structured collective
activity (Rogoff, 1990; Rogoff & Gardner, 1984). This mutual involvement also requires a
reciprocity of listening in order to achieve a shared understanding.
Perceptions regarding the role of listening reflected another cultural variation. The
Chinese teachers emphasized authoritative, dismissive, and/or compassionate listening, whereas
the US teachers emphasized a reciprocity of listening. Davies (2014) emphasized emergent
listening as a teaching stances that “open[s] up the possibility of new ways of knowing and new
ways of being, both for those who listen and those who are listened to” (p. 21). Teachers are
often encouraged to engage in pedagogical listening, “listening to thought – ideas and theories,
questions and answers of children and adults” without a preconceived view about what is right or
appropriate (Rinaldi, 2005, p. 12). Even as the teachers in this study varied in their approaches to
and reasons for listening to young children there is no determination that one cultural context is
more appropriate than the other. Indeed, the position taken by the engaged, listening teachers in
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each context was well supported by her beliefs and the cultural mores of her particular setting.
As Bruner (1996) explained, teachers’ decisions on how to interact with children are influenced
by their cultural and pedagogical beliefs and vary across diverse cultural settings.
Teachers’ decisions regarding the classroom settings, play materials, and the opportunity
for children to engage in a continuity of play episodes reflects not only cultural variations but
also individual differences. This study suggests that the US teachers often provided a range of
play areas and materials and more time for children’s unstructured play than did the Chinese
teachers. These variations not only reflect teachers’ pedagogical beliefs about children’s interests
and needs but also their cultural and individual beliefs about how to prepare children to be ready
to transition to elementary school. As Dewey (1938/1963/1997) explicated, teachers’ values
regarding the role of play and cooperative problem solving are often influenced by the ways in
which they provide (a) a large space for children’s play or cooperative problem solving, (b) a
wide range of open-ended materials (versus materials with single functions) that encourages
children to engage in a range of play episodes, and (c) uninterrupted time for children's
engagement in cooperative problem solving. In the cross-cultural study conducted by Tobin,
Hsueh, and Karasawa (2009), teachers in both the Chinese kindergarten and US preschool were
on a journey of evolving their early childhood education to better serve their children. Similarly,
here, the Chinese and US teachers’ beliefs and pedagogical decisions also reflected their
evolving trajectories aimed at supporting children’s cooperative problem solving during play
informed by their cultural values and social norms.
Limitations
The interpretation and generalization of this study’s findings should be utilized with
prudence, considering the small sample size. The findings were situated in one Chinese
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kindergarten and one US preschool center, and only six teachers’ beliefs and experiences from
the two schools were studied. Therefore, future studies are needed that include more teachers
from a wider range of schools in diverse settings and across diverse cultural contexts.
Implications for Future Research and Practice
Although this study’s findings were based on a small sample size, the potential
contributions to the field of early childhood education includes (a) descriptions of preschool
teachers’ beliefs about and pedagogical decisions regarding the support of children’s cooperative
problem solving across two cultures, (b) indications for teacher educators’ and teachers’
awareness of cultural differences possible differences between Chinese and US preschool
classrooms, and (c) implications for teachers’ and educators’ development of culturally
responsive teaching and curricula for the improvement of children’s learning. As this is the only
study that has included the investigation of preschool children’s cooperative problem solving
during play in two cultures, research related to the role of teachers in supporting children’s
cooperative problem solving during play is needed within and across cultures.
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Chapter 5. Conclusion
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This dissertation, that comprised three manuscripts, was designed to expand knowledge
about children’s cooperative problem solving during play by investigating (a) previous research
that studied children’s cooperative problem solving during play in everyday classroom contexts,
(b) preschool children’s different patterns of engagement in play and cooperative problem
solving in Chinese and US preschool classrooms, and (c) preschool teachers’ beliefs about their
roles and pedagogical decisions for supporting children’s cooperative problem solving during
play in two cultures.
In first manuscript (Chapter 2), the Preferred Reporting Items for Systematic Reviews
(PRISR) was used to unfold methodologies and findings regarding children’s cooperative
problem solving during play and discuss what additional studies were needed in this field in
future research. Through this systematic and saturated literature view, it was found that there
were only eight studies that investigated children’s cooperative problem solving during play.
These studies were all conducted in Western cultures and only used an experimental approach to
observe children’s cooperative behaviors in pre-designed settings. Therefore, findings from this
review provided evidence that (a) there was a lack of studies that investigated preschool
children’s cooperative problem solving during play in their everyday classroom contexts, within
and across cultures, and (b) there was a lack of studies that investigated teachers’ roles in
children’s development of cooperative problem solving during play. Through this research a first
step in addressing these gaps has been attempted with findings reported in Chapters 3 and 4.
In the second manuscript (Chapter 3), a 10-month field work in a Chinese kindergarten (4
months) and US preschool center (6 months) was conducted with the integration of ethnographic
informed observations. This field work included an analysis of data generated through (a) the
video recordings of four- and five-year-old children and (b) researcher’s field notes and research
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journal entries. In particular, 16 children’s 60-minutes of video footage were analyzed with
MANOVA and ANOVA, and field notes and research journal entries were analyzed using
qualitative content analysis (Hsieh & Shannon, 2005). Results in this chapter included that (a)
there were cultural and gender differences in children’s engagement in types of play (construct
play, fantasy play, and rough-and-tumble play) whereas there were no age differences, and (b)
there were cultural and gender differences in children’s cooperative problem solving behaviors
(debating and mentoring) during play with no evidence of age differences. For instance, between
the two cultures, US four-year-old boys engaged in more rough-and-tumble play than the
Chinese four-year-old boys; the US five-year-old girls engaged in more fantasy play than the
Chinese five-year-old girls. With no age differences, the Chinese girls spent more time on
constructive play, in particular, than did the US girls. Within the US cultural context, boys
significantly engaged in more constructive play than the girls without any evidence of age
differences. Regarding children’s cooperative problem solving, the Chinese four-year-old girls
used more debating (explanation, asking questions, and disagreement) than the US girls during
their cooperative exchanges. Within the US cultural context, four-year-old boys used more
mentoring behaviors (physical demonstration, directing attention, narration, and discussing
strategies) than did the four-year-old girls during their cooperative interactions. Qualitative
findings present a contextual understanding of (a) teachers’ beliefs about the impact of age and
gender on children’s engagement in a particular type of play and cooperative problem solving,
and (b) teachers’ decision on play space, play materials, and play schedule for supporting
children’s needs and interests and their successful transition to elementary school. Particularly,
teachers in two cultures believed that child age was not the major factor influencing children’s
development of cooperative problem solving. However, they did believe that there were gender
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differences in preferences of a particular type of play and engagement in cooperative problem
solving. Regarding the classroom environments, US classrooms included far more play areas and
diversity of play materials as well as more play time (approximately double) that in the Chinese
classrooms.
In the third manuscript (Chapter 4), three Chinese teachers and three US teachers were
interviewed using a semi-structured interview protocol that included the integration of a visual
stimulated recall approach. These teachers were demonstration/master teachers for the children
who participated in this study. Data included (a) teacher interview transcriptions, (b) researcher’s
field notes, and (c) research journal entries that were triangulated and analyzed by using the
constant comparative analysis method. Findings in this chapter revealed that teachers in the two
cultures not only revealed differences but also commonalities regarding their image of the child,
their role of teachers, and their arrangements of classroom environments. For example, teachers
in both cultures believed that children were competent to engage in cooperative problem solving
with peers, and they wanted to empower children to take risks and be confident in their abilities
to negotiate and remain in relation with their peers. The Chinese teachers preferred children to
work with peers rather than rely on their teachers, whereas the US teachers emphasized their
desires to equip children with the necessary skills and language that they could draw upon when
engaging in cooperative problem solving with their peers. Both the Chinese and US teachers
emphasized the importance of children’s development of shared understandings and shares
responsibilities; in particular, the US teachers emphasized reciprocity of listening more than the
Chinese teachers during child-child and teacher-child interactions. The classroom environments
in the two cultures revealed variations, with each classroom having its own unique characteristics
that were reflected by each teacher’s beliefs about (a) what interested the children, (b) what
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children needed for optimal learning and development, and (c) what skills and knowledge
children needed to equip them for a successful transition to elementary school.
Overall, this dissertation presented (a) an innovative, cross-cultural methodology to study
children’s cooperative problem solving during play in their everyday classrooms, and (b) a
descriptive analyses and findings by situating child participants and teachers in their everyday
classroom settings as well as in their own cultural contexts. However, interpretations,
generalizations, or replications of this study methodology and findings should be considered with
caution because of (a) the small sample size and (b) unique characteristics of populations,
classroom contexts, geographies, time, and cultures. Although the study findings were based on a
small sample size, it is believed that this study has made an important contribution to the field of
early childhood education by providing (a) a description of preschool children’s cooperative
problem solving across two cultures, (b) new knowledge related to the influence of cultural
contexts on children’s cooperative problem solving, (c) an innovative methodology of
ethnographic informed observations for studying children’s cooperative problem solving in their
every classroom contexts, (d) a description of preschool teachers’ beliefs about and pedagogical
decisions for supporting children’s cooperative problem solving across two cultures, (e) an
indication for how teachers can reference their teaching and be mindful about cultural
differences, and (f) implications for teachers’ and teacher educators’ development and study of
culturally responsive teaching and curricula for the improvement of children’s learning,
nationally and globally.
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